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NOVEL COMPOUNDS 

This application is a national stage entry under 35 U.S.C. 5 371 of International 
Application No. PCT/EP03/03197, filed March 25. 2003. 

BACKGROUND OF THE INVENTION 

This invention relates to novel quinoline compounds having pharmacological activity, to 
processes for their preparation, to compositions containing them and to their use in the 
treatment of CNS and other disorders. 

WO 98/27081 discloses a series of aryl sulphonamide compounds that are said to be 5- 
HT 6 receptor antagonists and which are claimed to be useful in the treatment of various 
CNS disorders. GB-2341549, WO 99/47516 and WO 99/65906 all disclose a series of 
indole derivatives that are claimed to have 5-HT 6 receptor affinity. JP 02262627 (Japan 
Synthetic Rubber Co) describes a series of substituted quinoline derivatives useful as 
wavelength converting elements. WO 00/42026 (Novo Nordisk) describes a series of 
quinoline and quinoxaline compounds for use as GLP-1 agonists. 



SUMMARY OF THE INVENTION 

A structurally novel class of compounds has now been found which also possess affinity 
for the 5-HT 6 receptor. The present invention therefore provides, in a first aspect, a 
compound of formula (I) or a pharmaceutical^ acceptable salt thereof: 



R 1 
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wherein: 

R 1 and R 2 independently represent hydrogen or C 16 alkyl or R 1 is linked to R 2 to form a 
group (CH 2 ) 2 , (CH 2 ) 3 or (CH 2 ) 4 ; 

R 3 , R 4 and R 5 independently represent hydrogen, halogen, cyano, -CF 3 , -CF 3 0, d. 6 
alkyl, Cm alkoxy, Cm alkanoyl or a group -CONR 6 R 7 ; 

R 6 and R 7 independently represent hydrogen or d. 6 alkyl or together may be fused to 
form a 5- to 7- membered aromatic or non-aromatic heterocyclic ring optionally 
interrupted by an O or S atom; 

m represents an integer from 1 to 4, such that when m is an integer greater than 1 , two 

R 2 groups may instead be linked to form a group CH 2 , (CH 2 ) 2 or (CH 2 ) 3 ; 

n represents an integer from 1 to 3; 

p represents 1 or 2; 

A represents a group -Ar 1 or - Ar 2 Ar 3 ; 

Ar 1 , Ar 2 and Ar 3 independently represent an aryl group or a heteroaryl group, both of 
which may be optionally substituted by one or more (eg. 1 , 2 or 3) substituents which 
may be the same or different, and which are selected from the group consisting of 
halogen, hydroxy, cyano, nitro, trifluoromethyl, trifluoromethoxy, Cm alkyl, 
trifluoromethanesulfonyloxy, pentafluoroethyl, Cm alkoxy, arylCm alkoxy, Cm alkylthio, 
Cm alkoxyd. 6 alkyl, C 3 . 7 cycloalkylCm alkoxy, d. 6 alkanoyl, Cm alkoxycarbonyl, d. 6 
alkylsulfonyl, d. 6 alkylsulfinyl, Cm alkylsulfonyloxy, C 16 alkylsulfonylCm alkyl, 
arylsulfonyl, arylsulfonyloxy, arylsulfonyld. 6 alkyl, Cm alkylsulfonamido, C-e alkylamido, 
Cm alkylsulfonamidoCm alkyl, Cm alkylamidod. 6 alkyl, arylsulfonamido, 
arylcarboxamido, arylsulfonamidod. 6 alkyl, arylcarboxamidoCm alkyl, aroyl, aroyld. 6 
alkyl, arylCm alkanoyl, or a group CONR 8 R 9 or S0 2 NR 8 R 9 , wherein R 8 and R 9 
independently represent hydrogen or Cm alkyl or together may be fused to form a 5- to 
7- membered aromatic or non-aromatic heterocyclic ring optionally interrupted by an O 
or S atom; 
or solvates thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the In frared spectrum obtained for 3-phenvlsulfonvl-8-piperazin-1-yl- 
quinoline (Form I). 

Figure 2 shows the Ra man spectrum obtained for 3-Phenvlsulfonvl-8-piperazin-1-vl- 
quinoline (Form \). 
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Figure 3 shows the X-Rav Pow der Diffractoaram obtained for 3-phenvlsulfonvl-8- 
piperazin-1-vl-guinoline (Form I). 

Figure 4 shows the I nfrared spectrum obtained for 3-phenvlsulfonvl-8-piperazin-1-vl- 
guinoline (Form II). 

Figure 5 shows the Raman spectrum obtained for 3-phenvlsulfonvl-8-piperazin-1-vl- 
guinoline (Form in. 

Figure 6 shows the X -Rav Powder Diffractoaram obtained for 3-phenvlsulfonvl-8- 
piperazin-1-vl-guinoline (Form in. 

DETAILED DESCRIPTION OF THE INVENTION 

Alkyl groups, whether alone or as part of another group, may be straight chain or 
branched and the groups alkoxy and alkanoyl shall be interpreted similarly. Alkyl 
moieties are more preferably d_4 alkyl, eg. methyl or ethyl. The term 'halogen' is used 
herein to describe, unless otherwise stated, a group selected from fluorine, chlorine, 
bromine or iodine. 

The term "aryl" includes phenyl and naphthyl. 

The term "heteroaryl" is intended to mean a 5-7 membered monocyclic aromatic or a 
fused 8-10 membered bicyclic aromatic ring containing 1 to 3 heteroatoms selected from 
oxygen, nitrogen and sulphur. Suitable examples of such monocyclic aromatic rings 
include thienyl, furyl, pyrrolyl, triazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, 
isothiazolyl, isoxazolyl, thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl and pyridyl. 
Suitable examples of such fused aromatic rings include benzofused aromatic rings such 
as quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, cinnolinyl, naphthyridinyl, indolyl, 
indazolyl, pyrrolopyridinyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzoxadiazolyl, benzothiadiazolyl and 
the like. Heteroaryl groups, as described above, may be linked to the remainder of the 
molecule via a carbon atom or, when present, a suitable nitrogen atom except where 
otherwise indicated above. 
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It will be appreciated that wherein the above mentioned aryl or heteroaryl groups have 
more than one substituent, said substituents may be linked to form a ring, for example a 
carboxyl and amine group may be linked to form an amide group. 

5 Preferably, R 1 represents hydrogen, methyl, ethyl, isopropyl, isobutyl or 2,2- 

dimethylpropyl. More preferably, R 1 represents hydrogen or methyl, especially hydrogen. 
Preferably R 2 represents hydrogen, methyl (eg. 3-methyl, 2-methyl, 3,3-dimethyl or 2,5- 
dimethyl) or is linked to R 1 to form a (CH 2 ) 3 group. More preferably, R 2 represents 
hydrogen or methyl (e.g. 3-methyl), especially hydrogen. 
10 Preferably R 3 represents hydrogen, methyl (eg. 6-methyl) or halogen (eg. 7-chloro). 
More preferably, R 3 represents hydrogen. 

Preferably R 4 and R 5 independently represent hydrogen or methyl, especially hydrogen. 
Preferably n represents 1 . 

Preferably, m and p independently represent 1 or 2, more preferably m and p both 
15 represent 1. 

In one preferred embodiment, m represents 2 and both R 2 groups are linked to form a 
CH 2 group linking C-2 and C-5 of the piperazine ring. 

When A represents a group -Ar 1 , Ar 1 preferably represents optionally substituted phenyl 
or pyridyl, more preferably phenyl optionally substituted with halogen (eg. chlorine, 

20 fluorine or bromine), cyano, trifluoromethyl or trifluoromethoxy. Particularly preferred Ar 1 
is unsubstituted phenyl or phenyl substituted by halogen (eg. 2-chloro, 3-chloro, 4- 
chloro, 2-fluoro, 3-fluoro, 4-fluoro or 4-bromo), d. 6 alkyl (eg. 2-methyl or 4-methyl), d. 6 
alkoxy (eg. 2-methoxy), trifluoromethyl (eg. 2-trifluoromethyl or 3-trifluoromethyl) or 
trifluoromethoxy (eg. 2-trifluoromethoxy). 

25 When A represents a group -Ai^-Ar 3 , Ar 2 and Ar 3 preferably both independently 
represent phenyl or monocyclic heteroaryl group as defined above. 
Preferably A represents a group -Ar 1 . 
Most preferred -Ar 1 is unsubstituted phenyl. 

30 Preferred compounds according to the invention include examples E1 -[[E50]] E3 as 
shown below, or a pharmaceutical^ acceptable salt thereof. 

The compounds of formula (I) can form acid addition salts thereof. It will be appreciated 
that for use in medicine the salts of the compounds of formula (I) should be 
35 pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be 
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apparent to those skilled in the art and include those described in J. Pharm. Sci., 1977, 
66, 1-19, such as acid addition salts formed with inorganic acids e.g. hydrochloric, 
hydrobromic, sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic, 
acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or 
5 naphthalenesulfonic acid. The present invention includes within its scope all possible 
stoichiometric and non-stoichiometric forms. 

The compounds of formula (I) may be prepared in crystalline or non-crystalline form, 
and, if crystalline, may optionally be solvated, eg. as the hydrate. This invention 
10 includes within its scope stoichiometric solvates (eg. hydrates) as well as compounds 
containing variable amounts of solvent (eg. water). 

Certain compounds of formula (I) are capable of existing in stereoisomeric forms (e.g. 
diastereomers and enantiomers) and the invention extends to each of these 
15 stereoisomeric forms and to mixtures thereof including racemates. The different 

stereoisomeric forms may be separated one from the other by the usual methods, or 
any given isomer may be obtained by stereospecific or asymmetric synthesis. The 
invention also extends to any tautomeric forms and mixtures thereof. 

20 A more preferred compound according to the invention includes 3-phenylsulfonyl-8- 
piperazin-1-yl-quinoline or a pharmaceutical^ acceptable salt thereof (eg. as the 
hydrochloride salt), most preferably as the free base (eg. 3-phenylsulfonyl-8-piperazin-1- 
yl-quinoline). 

25 It has been found that the free base of 3-phenylsulfonyl-8-piperazin-1 -yl-quinoline exists 
in more than one polymorphic form. The present invention extends to all such forms 
whether in a pure polymorphic form or when admixed with any other material, such as 
another polymorphic form. Herein, the polymorphic forms of the free base are referred 
to as Form I and Form II. Each of the said forms may also be referred to herein as the 

30 free base as appropriate. 

Suitably, the invention provides the free base, suitably as characterised by data provided 
by at least one of the following: infrared, Raman, X-ray powder diffraction or nuclear 
magnetic resonance and melting point data as provided herein, including partial spectral 
35 data provided herein. 
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In a further aspect the invention provides 3-phenylsulfonyl-8-piperazin-1-yl-quinoline 
Form I. 

In a further aspect the invention provides 3-phenylsulfonyl-8-piperazin-1-yl-quinoline 
Form II. 

In a particular aspect, the present invention provides 3-phenylsulfonyl-8-piperazin-1-yl- 
quinoline (Form I), characterised by 

(i) an infrared spectrum substantially in accordance with Figure 1 ; and/or 

(ii) a Raman spectrum substantially in accordance with Figure 2; and/or 

(iii) an X-ray powder diffraction (XRPD) pattern substantially in accordance with 
Figure 3. 

In a particular aspect, the present invention provides 3-phenylsulfonyl-8-piperazin-1-yl- 
quinoline (Form II), characterised by 

(i) an infrared spectrum substantially in accordance with Figure 4; and/or 

(ii) a Raman spectrum substantially in accordance with Figure 5; and/or 

(iii) an X-ray powder diffraction (XRPD) pattern substantially in accordance with 
Figure 6. 

As a consequence of greater stability provided by a higher melting point, 3- 
phenylsulfonyl-8-piperazin-1-yl-quinoline (Form II) is the preferred form of 3- 
phenylsulfonyl-8-piperazin-1-yl-quinoline. 

The present invention also provides a process for the preparation of a compound of 
formula (I) or a pharmaceutical^ acceptable salt thereof, which process comprises: 
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(a) reacting a compound of formula (II) 



R 1a 




(II) 

5 wherein R 1a is as defined for R 1 or an A/-protecting group, R 2 , R 3 , R 4 7 R 5 , m, n and p are 
as defined above and L 1 is a leaving group such as iodo or trifluoromethylsulfonyloxy; 
with a compound of formula A-S0 2 H, (or A-SH followed by a subsequent oxidation step) 
wherein A is as defined above and thereafter as necessary removing an R 1a N- 
protecting group; 

10 

(b) deprotecting a compound of formula (I) which is protected; and thereafter 
optionally 

(c) interconversion to other compounds of formula (I) and/or forming a 
15 pharmaceutical^ acceptable salt and/or solvate. 

The present invention also provides a further process for the preparation of a compound 
of formula (I) or a pharmaceutical^ acceptable salt thereof, which process comprises: 

20 (d) reacting a compound of formula (IV) 

R 1a 

(IV) 
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with a compound of formula (V) 




(V) 

wherein R 1a , R 2 , R 3 , R 4 , R 5 , A, m, n and p are as defined above, and L 2 represents a 
suitable leaving group, such as a halogen atom and thereafter as necessary removing 
an R 1a /V-protecting group; or 



(e) reacting a compound of formula (VI) 




with a compound of formula (VII) 



1a 



/(CH 2 ) p 



(VII) 

wherein R 1a , R 2 , R 3 , R 4 , R 5 , m, n, p and A are as defined above and L 3 represents a 
suitable leaving group, such as a halogen atom (e.g. a bromine or iodine atom) or a 
trifluoromethylsulfonyloxy group, and thereafter as necessary removing an R 1a N- 
protecting group. The /V-protecting group used may be any conventional group e.g. f- 
butyloxycarbonyl (Boc) or benzyloxycarbonyl. Further A/-protecting groups which may be 
used include methyl. 
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Process (a) wherein a compound of formula (II) is reacted with a compound of formula 
A-S0 2 H typically comprises use of basic conditions and may be most conveniently 
carried out by using a suitable salt of the compound A-S0 2 H (e.g. the sodium salt) in an 
appropriate solvent such as A/,A/-dimethylformamide, in the presence of a transition 
5 metal salt such as copper (I) iodide. 

Process (a) wherein a compound of formula (II) is reacted with a compound of formula 
A-SH typically comprises use of basic conditions e.g. by using a suitable salt of the 
compound A-SH (e.g. the sodium salt) in an appropriate solvent such as N,N- 
10 dimethylformamide, in the presence of a suitable metal salt such as copper (I) iodide, 
followed by use of a suitable oxidant such as 3-chloroperbenzoic acid, peracetic acid or 
potassium monopersulfate. 

In processes (a) and (b), examples of protecting groups and the means for their removal 
15 can be found in T. W. Greene 'Protective Groups in Organic Synthesis' (J. Wiley and 
Sons, 1991). Suitable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g. 
acetyl, 2\2\2'-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and 
arylalkyl (e.g. benzyl), which may be removed by hydrolysis (e.g. using an acid such as 
hydrochloric acid) or reductively (e.g. hydrogenolysis of a benzyl group or reductive 
20 removal of a 2 l ,2',2 , -trichloroethoxycarbonyl group using zinc in acetic acid) as 

appropriate. Other suitable amine protecting groups include trifluoroacetyl (-COCF 3 ) 
which may be removed by base catalysed hydrolysis or a solid phase resin bound benzyl 
group, such as a Merrifield resin bound 2,6-dimethoxybenzyI group (Ellman linker), 
which may be removed by acid catalysed hydrolysis, for example with trifluoroacetic 
25 acid. A further amine protecting group includes methyl which may be removed using 
standard methods for N-dealkylation (e.g. 1-chloroethyl chloroformate under basic 
conditions followed by treatment with methanol). 

Process (c) may be performed using conventional interconversion procedures such as 
30 epimerisation, oxidation, reduction, reductive alkylation, alkylation, nucleophilic or 
electrophilic aromatic substitution, ester hydrolysis or amide bond formation. For 
example, A/-dealkylation of a compound of formula (I) wherein R 1 represents an alkyl 
group to give a compound of formula (I) wherein R 1 represents hydrogen. It will be 
appreciated that such interconversion may be interconversion of protected derivatives of 
35 formula (I) which may subsequently be deprotected following interconversion. 



-9- 



P33024 



MARKED-UP SPECIFICATION 



In addition, process (c) may comprise, for example, reacting a compound of formula (I), 
wherein R 1 represents hydrogen, with an aldehyde or ketone in the presence of a 
reducing agent in order to generate a compound of formula (I) where R 1 represents d. 
6 alkyl. This may be performed using a hydride donor agent such as sodium 
cyanoborohydride, sodium triacetoxyborohydride or a resin bound form of 
cyanoborohydride in an alcoholic solvent such as ethanol and in the presence of an acid 
such as acetic acid, or under conditions of catalytic hydrogenation. Alternatively, such a 
transformation may be carried out by reacting a compound of formula (I), wherein R 1 
represents hydrogen, with a compound of formula R 1 -L, wherein R 1 is as defined above 
and L represents a leaving group such as a halogen atom (e.g. bromine or iodine) or 
methylsulfonyloxy group, optionally in the presence of a suitable base such as 
potassium carbonate or triethylamine using an appropriate solvent such as N,N- 
dimethylformamide or a Ci. 4 alkanol. 

Process (d) may be performed in the presence of a suitable base, such as sodium 
carbonate and the use of a suitable solvent such as n-butanol. 

Process (e) may be performed in the presence of a palladium, nickel or copper catalyst, 
for example a mixture of a palladium source such as Pd 2 (dba) 3 and a suitable ligand 
such as (R)-, (S)- or (±)-2,2'-bis(diphenylphosphino)-1 ,1*-binaphthyl (BINAP) or (2- 
dicyclohexylphosphanylphenyl)-dimethylamine or 1 ,1'-bis-diphenylphosphinoferrocene, 
together with a suitable base such as sodium f-butoxide, in an inert solvent such as 1 ,4- 
dioxane. 

Compounds of formula (II) may be prepared by reacting a compound of formula (III) 

R 4 
L 1 
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wherein R 3 , R 4 , R 5 , n and L 1 are as defined above, with a compound of formula (IV) as 
defined above. This process typically comprises the use of a suitable base, such as 
sodium carbonate and the use of a suitable solvent such as /7-butanol. 

Compounds of formula (V) may be prepared in accordance with the following scheme: 




wherein R 3 , R 4 , R 5 , n, A and L 1 are as defined above. 

Step (i) typically comprises reaction of a compound of formula (VIII) with a compound of 
formula A-S0 2 -M, wherein A is as defined above and M is a metal residue such as 
sodium or potassium, in the presence of a copper (I) salt, e.g. copper (I) triflate or 
copper (I) iodide, in a suitable solvent such as anhydrous A/,A/-dimethylformamide or 1 ,4- 
dioxane, optionally including a ligand such as A/,AT-dimethyl-ethylene-1 ,2-diamine. 

Alternatively, the transformation shown in step (i) may be carried out using a two step 
procedure typically comprising steps (iii) and (iv). 

Step (iii) typically comprises the reaction of a compound of formula (VIII) with a 
compound of formula A-SH, wherein A is as defined above, in the presence of a base 
such as sodium hydride or potassium phosphate in a suitable solvent such as anhydrous 

- 11 - 



P33024 



MARKED-UP SPECIFICATION 



/V,/V-dimethylformamide or ethylene glycol, optionally in the presence of a copper (I) 
iodide catalyst. 

Step (iv) typically comprises oxidation using a suitable oxidant such as monomagnesium 
peroxyphthalate, 3-chloroperbenzoic acid, peracetic acid or potassium monopersulfate. 

Step (ii) typically comprises the use of a suitable reducing agent, for example titanium 
(III) chloride, or iron powder in an appropriate solvent system, e.g. aqueous 
tetrahydrofuran and/or acetic acid, respectively. 



Compounds of formula (VI) wherein L 3 represents a halogen atom may be prepared in 
accordance with the following scheme: 



NH 




Step (i) 





^R 4 


n 








R 5 


O 


(Vl) a 





(V) 

wherein Ft 3 , R 4 , R 5 , n and A are as defined above and Hal represents a halogen atom. 

Step (i) typically comprises diazotisation according to known methods (e.g. using sodium 
nitrite with aqueous inorganic acid as solvent, or an alkyl nitrite ester using a suitable 
solvent such as acetonitrile in the presence of anhydrous acid e.g. trifluoroacetic acid), 
followed by treatment of the resulting diazonium salt with an appropriate halide salt such 
as copper (I) bromide, potassium iodide or tetrabutylammonium iodide. Such a 
procedure may be carried out in aqueous solution or using anhydrous conditions, for 
example using trifluoroacetic acid as solvent. 
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Compounds of formula (VI) wherein L 3 represents a halogen atom may also be prepared 
in accordance with the following scheme: 




(Vl) a (XII) 
wherein R 3 , R 4 , R 5 , A and n are as defined above and Hal represents a halogen atom. 

5 

Step (i) typically comprises the use of a suitable reducing agent such as iron powder, to 
give a compound of formula (XI). 

Step (ii) typically comprises a diazotisation reaction using an aqueous or non-aqueous 
10 source of nitrosonium ions as described above, followed by conversion to a halide. 

Step (iii) typically comprises the use of a suitable oxidant such as monomagnesium 
peroxyphthalate. 

15 Compounds of formula (VI) wherein L 3 represents a trifluoromethylsulfonyloxy group 
may be prepared from compounds of formula (V) as defined above, by diazotisation 
according to known methods, followed by heating under acidic conditions, followed by 
treatment with trifluoromethylsulfonic anhydride in the presence of a base, such as 
pyridine. 

20 
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Compounds of formula (III), (IV), (VII) and (VIII) are known in the literature or can be 
prepared by analogous methods. 

Pharmaceutical^ acceptable salts may be prepared conventionally by reaction with the 
5 appropriate acid or acid derivative. 

Compounds of formula (I) and their pharmaceutically acceptable salts have affinity for 
the 5-HT 6 receptor and are believed to be of potential use in the treatment of certain 
CNS disorders such as anxiety, depression, epilepsy, obsessive compulsive disorders, 

10 migraine, cognitive memory disorders (e.g. Alzheimers disease, age related cognitive 
decline and mild cognitive impairment), Parkinsons Disease, ADHD (Attention Deficit 
Disorder/Hyperactivity Syndrome), sleep disorders (including disturbances of Circadian 
rhythm), feeding disorders such as anorexia and bulimia, panic attacks, withdrawal from 
drug abuse such as cocaine, ethanol, nicotine and benzodiazepines, schizophrenia (in 

15 particular cognitive deficits of schizophrenia), stroke and also disorders associated with 
spinal trauma and/or head injury such as hydrocephalus. Compounds of the invention 
are also expected to be of use in the treatment of certain Gl (gastrointestinal) disorders 
such as IBS (Irritable Bowel Syndrome). Compounds of the invention are also expected 
to be of use in the treatment of obesity. 

20 

Thus the invention also provides a compound of formula (I) or a pharmaceutically 
acceptable salt thereof, for use as a therapeutic substance, in particular in the treatment 
or prophylaxis of the above disorders. In particular the invention provides for a 
compound of formula (I) or a pharmaceutically acceptable salt thereof, for use in the 
25 treatment of depression, anxiety, Alzheimers disease, age related cognitive decline, 
ADHD, obesity, mild cognitive impairment, schizophrenia, cognitive deficits in 
schizophrenia and stroke. 

The invention further provides a method of treatment or prophylaxis of the above 
30 disorders, in mammals including humans, which comprises administering to the sufferer 
a therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof. 
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In another aspect, the invention provides the use of a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof in the manufacture of a medicament for use in 
the treatment or prophylaxis of the above disorders. 

5-HT 6 antagonists have the potential to be capable of increasing basal and learning- 
induced polysialylated neuron cell frequency in brain regions such as the rat medial 
temporal lobe and associated hippocampus, as described in International Patent 
Application No. PCT/EP03/00462. Thus, according to a further aspect of the present 
invention, we provide a method of promoting neuronal growth within the central nervous 
system of a mammal which comprises the step of administering a compound of formula 
(I) or a pharmaceutical^ acceptable salt thereof. 

In order to use the compounds of formula (I) in therapy, they will normally be formulated 
into a pharmaceutical composition in accordance with standard pharmaceutical practice. 
The present invention also provides a pharmaceutical composition, which comprises a 
compound of formula (I) or a pharmaceutical^ acceptable salt thereof, and a 
pharmaceutical^ acceptable carrier. 

A pharmaceutical composition of the invention, which may be prepared by admixture, 
suitably at ambient temperature and atmospheric pressure, is usually adapted for oral, 
parenteral or rectal administration and, as such, may be in the form of tablets, capsules, 
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, 
injectable or infusable solutions or suspensions or suppositories. Orally administrable 
compositions are generally preferred. 

Tablets and capsules for oral administration may be in unit dose form, and may contain 
conventional excipients, such as binding agents, fillers, tabletting lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 
methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily suspension, 
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for 
reconstitution with water or other suitable vehicle before use. Such liquid preparations 
may contain conventional additives such as suspending agents, emulsifying agents, 
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non-aqueous vehicles (which may include edible oils), preservatives, and, if desired, 
conventional flavourings or colourants. 

For parenteral administration, fluid unit dosage forms are prepared utilising a compound 
of the invention or pharmaceutical^ acceptable salt thereof and a sterile vehicle. The 
compound, depending on the vehicle and concentration used, can be either suspended 
or dissolved in the vehicle. In preparing solutions, the compound can be dissolved for 
injection and filter sterilised before filling into a suitable vial or ampoule and sealing. 
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering 
agents are dissolved in the vehicle. To enhance the stability, the composition can be 
frozen after filling into the vial and the water removed under vacuum. Parenteral 
suspensions are prepared in substantially the same manner, except that the compound 
is suspended in the vehicle instead of being dissolved, and sterilization cannot be 
accomplished by filtration. The compound can be sterilised by exposure to ethylene 
oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting 
agent is included in the composition to facilitate uniform distribution of the compound. 

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% 
by weight, of the active material, depending on the method of administration. 

The dose of the compound used in the treatment of the aforementioned disorders will 
vary in the usual way with the seriousness of the disorders, the weight of the sufferer, 
and other similar factors. However, as a general guide suitable unit doses may be 0.05 
to 1000 mg, more suitably 0.05 to 200 mg, for example 20 to 40 mg; and such unit 
doses will preferably be administered once a day, although administration more than 
once a day may be required; and such therapy may extend for a number of weeks or 
months. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully 
set forth. 

The following Descriptions and Examples illustrate the preparation of compounds of the 
invention. 
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Description 1 

3-Bromo-8-(4-methyl-pipera2in-1-yl)-quinoline (D1) 

fr/s-(2-Chloro-ethyl)-methyl-amine hydrochloride (3.7g, 19.2mmol) and sodium carbonate 
(9.0g, 85mmol) were added to a suspension of 3-bromo-quinolin-8-ylamine (3.9g, 
17.5mmol) (for synthesis see Gershon et al., Monatsh. Chem., 1991, 122, 935) in n- 
butanol (70ml). The stirred suspension was heated at reflux for 72h. The reaction 
mixture was cooled to ambient temperature, diluted with dichloromethane (300ml) and 
the solution washed with water (300ml), dried (MgS0 4 ) and concentrated in vacuo to an 
oil. The oil was purified by chromatography over silica gel eluting with a gradient of 
methanol/dichloromethane to afford the title compound (D1) as an oil (2.6g, 8.5mmol, 
49%); 

8 H (CDCI 3 ) 2.43 (3H, s), 2.78 (4H, br s), 3.44 (4H, br, s), 7.14 (1H, d, J = 6.8Hz), 7.33 
(1 H, d, J = 7.4Hz), 7.47 (1 H, dd, J = 7.8Hz), 8.25 (1 H, d, J = 2.3Hz), 8.85 (1 H, d, J = 
2.3Hz). 

Mass Spectrum : Ci 4 Hi 6 BrN 3 requires 305/307; found 306/308 (MhT). 
Description 2 

3-lodo-8-(4-methyl-pi perazi n-1 -yl)-q uinoi i ne (D2) 

A mixture of 3-bromo-8-(4-methyl-piperazin-1-yl)-quinoline (D1)(1.75g, 5.7mmol), copper 
(I) iodide (5.4g, 28.5mmol) and potassium iodide (9.6g, 57.8mmol) in 
hexamethylphosphoramide (20ml) was heated in an oil bath at 150°C for 21 h under 
argon. To the cooled reaction mixture was added toluene (120ml) and 1M hydrochloric 
acid (120ml) and the whole was shaken vigorously for 5 minutes. The insoluble brown 
solid was then collected by filtration, washed with methanol (3 x 40ml) and resuspended 
in a mixture of dichloromethane (150ml) and 2M sodium hydroxide (150ml). After 
shaking the mixture vigorously, the insoluble material was filtered, washed with 
dichloromethane (2 x 50ml) and discarded. The filtrate and washings were transferred 
to a separating funnel and the layers were separated. The aqueous phase was 
extracted with dichloromethane (2 x 100ml) and the combined organic extracts were 
dried (MgS0 4 ) and concentrated to a brown oil (1 .5g) which was identified by NMR 
spectroscopy as a mixture of the title compound (D2) and 3-bromo-8-(4-methyl- 
piperazin-1-yl)-quinoline (D1) in a ratio of 4:1 . This mixture was used directly in the next 
stage (see Example 1). 
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3-lodo-8-(4-methyl-piperazin-1-yl)-quinoline (D2): 8 H (CDCI 3 ) 2.41 (3H, s), 2.76 (4H, br 
s), 3.42 (4H, br s), 7.1 4 (1 H, d, J = 6.8Hz), 7.29 (1 H, d, J = 7.4Hz), 7.44 (1 H, dd, J = 
7.8Hz), 8.47 (1 H, d, J = 2.3Hz), 8.98 (1 H, d, J = 2.3Hz); 
Mass Spectrum : C 14 H 16 IN 3 requires 353; found 354 (MH + ). 

Description 3 

3-lodo-8-nitroquinoline (D3) 

A stirred mixture of 8-nitroquinoline (100 g, 0.57 mol) in acetic acid (500 ml) was treated 
with A/-iodosuccinimide (155 g, 0.69 mol) portionwise over 10 minutes, and warmed to 
62 °C for 6 h. A further portion of A/-iodosuccinimide (25 g, 0.14 mol) was introduced and 
the mixture stirred for a further 16 h before cooling to ambient temperature. The solvent 
was removed in vacuo, keeping the temperature below 35 °C. The residue was 
dissolved in dichloromethane (2 L) and washed successively with saturated aqueous 
sodium bicarbonate solution (2 x 1 L), 10% aqueous sodium thiosulphate solution (1 L), 
water (1 L), brine (100 ml), then the organic phase was dried over magnesium sulphate. 
The mixture was filtered and the solvent removed to give a yellow solid which was 
recrystallised from ethyl acetate to give the title compound (D3) (168 g, 97%) as a 
yellow solid; 

S H (CDCI 3 ) 7.65 (1H, app.t), 7.94 (1H, dd), 8.07 (1H, dd), 8.66 (1H, d, J = 2Hz), 9.19 
(1H, d, J=2Hz); 

Mass Spectrum : C 9 H 5 IN 2 requires 300; found 301 (MH + ). 
Description 4 

8-Nitro-3-phenylsulfonylquinoline (D4) 

3-lodo-8-nitroquinoline (D3) (135 g, 0.45 mol), was suspended in dimethylformamide 
(2.4 L) in a 5 L 3-necked flask fitted with an overhead stirrer, under an argon 
atmosphere. This mixture was treated successively with anhydrous sodium 
phenylsulfinate (99.6 g 0.608 mol), and bis-(copper (I) triflate) benzene complex (170 g, 
0.338 mol). The resulting slurry was heated to 65 °C for 1 8 h. The mixture was cooled, 
filtered and the solvent evaporated in vacuo. Acetone (2.5 L) was added to the residue 
and the solution filtered. The filtrate was evaporated in vacuo, a further 2.5 L of acetone 
added and the mixture filtered again. The solvent was evaporated in vacuo and the 
residue dissolved in chloroform (3 L) and washed with 10% aqueous ammonia (2x2 L), 
and the organic phase was dried over magnesium sulphate and the solvent evaporated 
in vacuo. The dark brown residue was purified using a Biotage flash-150 
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chromatography apparatus (5 kg silica gel) eluting with hexane and increasing 
proportions of ethyl acetate to give the title compound (D4) (81 .5 g, 58%) as a yellow 
solid; 

5 H (d6-DMSO) 7.67 (2H, t), 7.57 (1 H, d, 7.96 (1 H, t), 8.1 3 (2H, d), 8.51 (1 H, d), 8.59 (1 H, 
d), 9.42 (1H, d), 9.50 (1H, d); 

Mass Spectrum : C 15 H 10 SO4N 2 requires 314; found 315 (MhT). 

Description 4 (Alternative Procedure! 
8-Nitro-3-phenvlsulfonvlauinoline (D4> 

A 2L vessel was cha rged with 3-lodo-8-nitroquinoline (D3) (70.8a, 236 mmol), copper (I) 
iodide (2.25a. 1 1 .8 mmol. 5mol%), potassium phosphate (100a. 472 mmol. 2eq), 
ethylene glycol (0.71 L 10 vol) and benzenethiol (36.2 ml, 354 mmol). The mixture was 
stirred and heated at 80°C for 3.5 hours. The reaction mixture was cooled to 20°C then 
HpO (700 ml) and di chloromethane (700 ml) were added, the mixture was stirred for 5 
minutes then the lower organic layer was removed (contained solids). Charcoal (35.4a. 
Norit SX) was added to the organic layer and the mixture was stirred at room 
temperature for 15mi n then filtered through GF/F filter paper. The filter cake was rinsed 
with dichloromethan e (140 ml) and the combined filtrate was washed with l-UO (350 ml). 
The resu lting dichloromethane solution was added to a suspension of magnesium 
monoper oxyphthalic acid hexahvdrate (21 Og, 424 mmol, 1.8eo) in a mixture of 
dichlorom ethane (700 ml) and methanol (140 ml) over 45 minutes maintaining 18°C < 
23°C. Th e resulting mixture was stirred rapidly for 2.25 hours at 20°C to 23°C. then 10% 
w/v aqueous sodium sulfite (700 ml) was added over 15 minutes, the mixture was 
separate d and treated with saturated aqueous sodium bicarbonate (280 ml). The 
mixture was stirred for 20 min before the layers were allowed to settle. The lower 
organic la yer was removed, washed with water (280 ml), then concentrated at 
atmospheric pressur e to -210 ml. The resulting mixture was cooled to 0°C. stirred for 
2hrs then filtered. Th e filter cake was washed with cold (0-5°C) dichloromethane (70 ml) 
then dried in vacuo at 25 to 40°C to give the title compound (D4) as a light yellow solid in 
64-66% yi eld, identical spectroscopicallv to that prepared by the earlier method. 

Description 5 

8-Amino-3-phenylsulfonylquinoline (D5) 

A slurry of 8-nitro-3-phenylsulfonylquinoline (D4) (46.7 g, 172 mmol), in tetrahydrofuran 
(750 ml) was added to a stirred solution of 30% titanium (III) chloride in aqueous HCI 
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(470 ml) [Supplied by BDH] cooled in an ice bath, at such a rate that the temperature 
was maintained below 35°C. Once the addition was completed, the solution was stirred 
for a further 10 minutes then water (1 .5 L) was introduced and the mixture poured into a 
5 L beaker. The rapidly stirred solution was treated by portionwise addition of solid 
potassium carbonate in order to attain pH -8.5. EDTA (250 g, 0.86 mol) was added and 
followed by further potassium carbonate to maintain pH -8.5. The mixture was 
extracted with dichloromethane (3x1 L) and the combined organic phase passed 
through a silica plug (500 g) eluting with further dichloromethane (1 L) and 10% ethyl 
acetate in dichloromethane (1 L). The combined organic phases were evaporated and 
the residue subjected to purification using Biotage Flash-75 chromatography apparatus 
(2 kg silica gel), eluting with dichloromethane and increasing proportions of ether to give 
the title compound (D5) (34.5 g, 72%) as a pale brown solid; 

5 H (CDCI 3 ) 5.0 (2H, br s), 7.02 (1 H, dd), 7.25 (1 H, dd), 7.44 (1 H, t), 7.50-7.59 (3H, m), 

8.00-8.40 (2H, m), 8.70 (1H, s), 0.09 (1H, s); 

Mass Spectrum : C 15 H 12 S0 2 N 2 requires 284; found 285 (MhT). 

Description 6 

8-lodo-3-phenylsulfonylquinoline (D6) 

From 8-Amino-3-phenylsulfonylquinoline (D5) (31 .6 g, 0.1 1 mo l ) was d i sso l ved in 
trifluoroacetic acid (60 ml) and tho mixtur e evaporated. Tho result i ng brown o il was 
disso l ved i n acoton i tri le (200 ml) and addod dropwiso to a stirrod solution of using 
n-butyl nitrite (6.1 m l ) in acetonitrile (300 ml) mainta i ned at a tomporaturo of <5 e Gr 
Once tho add i t i on was comp le t e d, tho mixture was stirrod for f i vo m i nutos thon followed 
by tetra-(n-butyl)ammonium iodide^ (82 g, 0.22 mol) addod portionw i so, kooping tho 
tomporaturo bo l ow 10 °C. Tho m i xturo was st i rrod for a further 20 minutos thon 
concentrated in vacuo. Tho dark rosiduo was subjoctod to flash 75 chromatography (2 
kg si li ca gol), eluting w i th hoxano and dioh l oromothane to givo a brown so li d. Th i s was 
d i ssolved in diohloromothano (500 ml) and washed with 10% aquoous sod i um 
th i osulphato (2 x 300 ml), driod ovor magnocium sulphate and concentrat e d to an 
orango solid. This was triturated w i th methano l to giv e tho tit l e compound (D6) (25.2 g, 
75%) as a li ght yo ll ow so l id; 

6 H (CDCI3) 7.39 (1H, t), 7.53-7.63 (3H, m), 7.96 (1H, d), 8.04 (2H, dd), 8.50 (1H, dd), 
8.79 (1 H, d), 9.32 (1 H, d); Mass Spectrum : C 15 H 10 NO 2 SI requires 395; found 396 
(MhT). 
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Description 6 (Alternative Procedure) 
8-lodo-3-phenvlsulfonvlquinoline (D6) 

A solution of sodium nitrite (5.44 g, 78.8 mmol, 1 .2 eg) in water (125 ml, 5 vol) was 
added to a stirred slurry of 8-amino-3-phenvlsulfonvlguinoline methanesulfonic acid salt 
5 (D8) (25.0 a. 65.7 mmol) in 5M HCI (500 ml, 20 vol). The mixture was stirred at 23° to 
24.5°C for 1hr 5 min then acetonitrile (200 ml, 8vol) was added. After 10 min a solution 
of sodium iodide (14.8a, 98.6 mmoL 1.5eq) in water (125 ml, 5 vol) was added over 3 
min, resulting in the formation of a brown mixture and the evolution of gas. The brown 
mixture was stirred at 25 Q C to 23°C for 1 hr 5min then dichloromethane (500 ml, 20 vol) 

10 was added and the mixture was stirred for 5 min. The lower organic layer was removed 
and the agueous layer was extracted with dichloromethane (125 ml, 5 vol). The 
combined organic layers were washed with 10%w/v sodium sulfite (125 ml, 5 vol) then 
concentrated under reduced pressure. The resulting mixture was filtered and the cake 
was washed with acetonitrile (2 x 25 ml) and dried in a 40°C oven under reduced 

15 pressure to afford the title compound D6; yield 15.27g, 59%, identical spectroscopicallv 
to that produced by the first method. 

Description 7 

8-(4-f-Butoxycarbonyl)piperazin-1-yl-3-phenylsulfonylquinoline (D7) 

20 8-lodo-3-phenylsulfonylquinoline (D6) (25.2 g, 63.6 mmol) was dissolved in dry, de- 
gassed dioxan (500 ml) under argon. To this solution was added sodium f-butoxide 
(8.56 g, 89.2 mmol) and 1-f-butyloxycarbonyl piperazine (14.2 g, 76.4 mmol) followed 
by a suspension of catalyst under argon. The catalyst was prepared by sonication of a 
mixture of fr/s-(dibenzylideneacetone)dipalladium(0) (1.75 g, 1.91 mmol) and 2- 

25 dicyclohexylphosphino-2'-(A/,A/-dimethyl amino)biphenyl (2.25 g, 5.73 mmol) in dry 

degassed dioxane (10 ml) for 2 minutes. This mixture was stirred at 40 °C for 5 h after 
which a further charge of catalyst was administered (prepared as above on half the 
scale) and stirring continued for 16 h at 40 °C. 

The mixture was filtered and the solvent removed. The residue was adsorbed onto silica 
30 and chromatographed on silica eluting with 1% methanol in dichloromethane to give the 
title compound (D7) (22.0 g, 76%) as a yellow solid; 

8 H (CDCI 3 ) 1.49 (9H, t), 3.31 (4H, m) 3.72 (4H, m), 7.25 (1H, m), 7.52 (2H, t) 7.57 (3H, 

m) 8.00 (2H, m) 8.76 (1H, d) 9.21 (1H, d); 

Mass Spectrum: C24H27N3O4S requires 453; found 454 (MH + ). 

35 
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D e scr i pt i on 8 

8 - ( 4- ^ButoxyGarbony l )p i p e razin - 1 - y l- 3 - (3 - tr i f l uoromethy l )ph e nylsu l fony ^ qu i no l in e 

Th i s was pr e pared from 8 i odo - 3 (3 trif l uoromethyl)ph e ny l su l fony l quino li no (D3 4 ) in an 
5 ana l ogous process to that described i n D e scr i ption 7 (D7); 

§ H _{GDGt 3)1.50 (OH, s), 3.32 (4H, t), 3.73 (4H, t), 7.28 (1H, d), 7.59 (1H, s), 7.61 (1H, d), 
7.60 (1 H, t), 7.85 (1 H, d), 8.21 (1 H, d), 8.28 (1 H, s), 8.79 (1 H, d), 0.23 (1 H, s); 
Mass Spectrum: C^ H^N ^S requires 521 ; found 522 (MH+ )t 

10 D e scription 9 

8 - ( 4- f - Butoxycarbonyl)homopiperaz i n - 1 - yl - 3 - ph e ny l su l fonylqu i no l ine (D9) 

Pr e par e d using an ana l ogous process to that descr i b e d i n Descript i on 7 (D7), us i ng 8 
i odo 3 - phonylculfony l qu i nol i no (D6) (200 mg, 0.51 mmo l ), sod i um f - butox i d e (68 mg, 
0.71 mmol), 1 - (f - buty l oxycarbony l )homopiperazino (122 mg, 0.61 mmol), tris - 

15 (dib e nzyl i donoacotono)d i pal l adium(O) (14 mg, 0.015 mmo l ) and 2- 

d i cyc l ohexy l phoGphino 2' (N,N d i methyl amino)b i ph e nyl (18 mg, 0.0 4 5 mmo l ). Th i s 
resulted in the format i on of a m i xture conta i ning tho tit l e compound (DO). The mixture 
was coo le d, fi l tered, the so l vent evaporat e d and th e crud e mat e ria l was used direct l y i n 
Examp l e 14 (E14); 

20 Mass Spectrum: CggH 3 gN s 0 4 S requires: 467 found: 4 68 (MH+ ) 

D e scr i pt i on 10 

8 - Am i no - 3 - (2 - Gh l oro)phony l su l fony l qu i no li no (D1 0) 

Prepared from 3 - (2 - ch l oro)ph e nylsu l fony l 8 n i tro - qu i no li no (D18) in an analogous 
25 process to that descr i bed i n Descr i pt i on 5 (D5); 

§H-(GDGt 3 ) 5.0 (2H, br s), 7.07 (1 H, d), 7.27 (1 H, d), 7.43 7. 4 7 (2H, m), 7.52 7.57 (2H, 
m), 8. 44 8.46 (1H, m), 8.77 (1H, d), 0.05 (1H, d); 

Mass Spectrum : C^ H^GIN ^S requ i res 318, 320; found 319, 321 (MH + )r 

30 Descript i on 11 

8 - Am i no - 3 - (3 - chloro)phonylsu I f ony I qu i no l i no (D1 1 ) 

Prepared from 3 (3 oh l oro)phenylsu l fony l- 8 - n i tro - qu i no l ino (D19) i n an analogous 
process to that doscr i bod in Descr i ption 5 (D5); 

& n(CPCIa) 5.0 (2H, br s), 7.05 (1H, d), 7.27 (1H, d), 7. 4 3 - 7.57 (3H, m), 7.80 (1H, d), 
35 8.00 (1 H, t), 8.70 (1 H, d), 0.08 (1 H, d); 
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G^H^G+NgQgS roqu i roo 318, 320; found 310, 321 (MH > 
Doscr i pt i on 12 

8 - Am i no - 3 - (2 - f luoro)ph e ny l6 u l fony l qu i no li n e (D1 2) 

5 Pr e par e d from 3 - (2 - f l uoro)ph e ny l sulfony l 8 n i tro qu i no li no (D20) i n an ana l ogous 
process to that described i n Doscr i ption 5 (D5); 

§ H (CDCU) 5.1 (2H, br o), 7.08 (2H, t), 7.27 (1H, d), 7.36 (1H, t), 7. 4 6 (1H, m), 7.55 7.63 

(1H, m), 8.10 (1H, t), 8.70 (1H, t), 9.1 4 (1H, t); 

Mass Sp e ctrum : C ^H^^HA iS requires 302; found 303 (MH + )r 

10 

D e scr i pt i on 13 

8 - Amino - 3 - ( 4- chloro)ph e ny l su l f onylqu i no li n e (D1 3) 

Pr e par e d from 3 - ( 4- chloro)pheny l sulfony l- 8 - n i tro - quinol i no (D21) in an ana l ogous 
process to that descr i bed i n Doscr i pt i on 5 (D5); 
15 § h (CDCU) 5.0 (2H, br 0), 7.05 (1 H, dd), 7.25 (1 H, dd), 7. 4 2 7.53 (3H, m), 7.95 (2H, dt), 
8.68 (1H, d), 0.07 (1H, s); 

Mass Sp e ctrum : C^H^NgSO^CI r e quir e s 318, 320; found 319, 321 (MH + }r 

D e script i on 1 4 
20 8 - Am i no - 3 - (3 - f luoro)phony l su l fony l quinol i ne (D1 4 ) 

Pr e par e d from 3 - (3 - fluoro)pheny l su l fonyl 8 n i tro - qu i no l ino (D22) i n an analogous 
proc e ss to that described i n D e scr i pt i on 5 (D5); 

§ H (CDCU) 5.0 (2H, br c), 7.05 (1 H, dd), 7.24 7.20 (2H, m), 7. 44 (1 H, d), 7.52 (1 H, dt), 
7.72 (1 H, dt), 7.82 (1 H, dt), 8.70 (1 H, d), 0.09 (1 H, d); 
25 Mas s Sp e ctrum : C^H^NgQgSF requires 302; found 303 (MH + )t 

D e script i on 15 

8 - Amino - 3 - ( 4- bromo - 2 - tr i f l uoromethoxy)ph e nylsulfonylqu i nolino (D15) 

Pr e pared from 3 - ( 4- bromo - 2 - tr i f l uorom e thoxy)phonyl - 8 - n i tro - sulfonylquino li n e (D23) i n 
30 an ana l ogous proooss to that dosor i bod i n Doscript i on 5 (D5); 

§ h (CDCU) 5.0 (2H, br 0), 7.07 (1 H, dd), 7.26 (1 H, dd), 7.43 7.48 (2H, m), 7.65 (1 H, dd), 
8.21 (1H, d), 8.72 (1H, d), 0.04 (1H, d); 

Mass Spectrum : C^ H^NgQ aSFaBr r e quir e s 446, 118; found 44 7, 449 (MH + )r 
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D e scr i pt i on 16 

8 - Amino - 6 - mothy l- 3 - pheny l su l fony l qu i no li no (D1 6) 

Prepared from 6 mothy l- 8 - n i tro - 3 - ph e nylsu l fonylqu i nol i no (D2 4 ) in an ana l ogous prooooo 
to that d e scribed in D e script i on 5 (D5); 
5 Sn-^GBG b) 2.45 (3H, c), 4.9 4 (2H, br c), 6,90 (1 H, s), 7.01 (1 H, o), 7.50 7.60 (3H, m), 
8.02 (2H, d), 8.60 (1H, o), 0.01 (1H, o); 

Mass Spectrum : C^H^N^QgS roquiroo 208; found 290 (MH> 
D e scr i ption 17 

10 8 - Am i no - 3 - (3 - tr i f I uoromethyl)ph e ny l sulf ony l qu i no l ino (D1 7) 

Pr e pared from 8 nitro 3 - (3 tr i f l uoromethy l )phonylsulfonylquinol i no (D25) i n an ana l ogous 
process to that described i n Descr i pt i on 5 (D5); 

§H^GDGb ) 5.0 (2H, br c), 7.06 (1 H, dd), 7.27 (1 H, d), 7.47 (1 H, t), 7.60 (1 H, t), 7.85 (1 H, 
d), 8.20 (1H, d), 8.20 (1H, s), 8.73 (1H, d), 0.10 (1H, d); 
15 Mass Sp e ctrum : C^ H^NgQgS^ .roqu i ros 352; found 353 (MH + )t 

D e script i on 18 

3 - (2 - Ch l oro)phony l su l fonyl - 8 - n i tro - qu i no li n e (D18) 

A m i xture of 3 (2 oh l oro)phonylsu l fanyl-8 nitro qu i no l ino (D26) (0.63 g, 2.0 mmo l ) and 3 
20 ch l oroporbonzo i c acid (1 .73 g, 10 mmol) in dich l oromethano (10 m l ) was st i rred at room 
temperature for 3 h. Th e mixture was then d i luted with diohloromothano (50 m l ) and 
washed w i th saturated aqueous sodium motab i su l f i te (50 ml), saturat e d aqueous 
sodium hydrogencarbonato (50 ml), dried ov e r magnesium sulfate and concontratod in 
vacuo to g i ve the t i t l o compound (D18) (0.65g, 94%) as an orange pacto; 
25 §H-(GBCt 3 ) 7.06 (1H, d), 7.27 (1H, d), 7.44 (1H, c), 7.52 7.57 (3H, m), 8. 4 8 (1H, d), 8.76 
(1H, d), 0.05 (1H, d); 

Mass Spoctrum : C^GtNgQ 4 S requires 348, 350; found 3 4 9, 351 (MH 4 ^ 

D e scr i pt i on 19 
30 3 - (3 - Ch l oro)phonylsu l fony l- 8 - nitro - qu i no li no (D1 9) 

Prepared from 3 (3 ch l oro)phony l su l fany l 8 nitro quino l ino (D27) i n an ana l ogous 
process to that describ e d i n Descript i on 18 (D18); 

S h(CDCU) 7.52 (1H, t), 7.62 (1H, d), 7.81 (1H, t), 7.93 (1H, d), 8.00 (1H, o), 8.21 8.2 4 
(2H, m), 8.05 (1H, d), 0.30 (1H, d); 
35 Mass Spoctrum : C ^GtHAi S roqu i roo 318, 350; found 3 4 9, 351 (MH> 
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D e script i on 20 

3 - (2 - F l uoro)phcnyl s u l fonyl - 8 - n i tro - quinol i n e (D20) 

Pr e par e d from 3 - (2 f l uoro)phonylsu l fanyl 8 n i tro - qu i nol i no (D28) i n an ana l ogous 
process to that describ e d i n D e script i on 18 (D18); 
5 §H-(GDGta ) 7.17 (1H, t), 7.A0 (2H, t), 7.65 (1H, m), 7.81 (1H, t), 8.20 8.27 (2H, m), 0.05 
(1H l t),0.10(1H,t); 

Mass Spectrum : C^ HgFNgG 4 S roqu i ros 332; found 333 (MH + >r 

D e scr i pt i on 21 
10 3 - ( 4- Chloro)ph e ny l sulfony l- 8 - nitro - qu i no li nc (D21 ) 

Proparod from 3 ( 4 oh l oro)phony l su l fany l 8 nitro qu i no l in e (D29) in an analogous 
proc e ss to that d e scr i bed in Descr i pt i on 18 (D18); 

§H-{G&Gi 5 ) 7.5 1 (2H, dt), 7.80 (1H, t), 7.07 (2H, dt), 8.20 (2H, d), 8.02 (1H, d), 0.37 (1H, 
15 Mass Spectrum : C^H 9 NgSG 4 Cl roqu i ros 348, 350; found 349, 351 (MH > 
D e scr i ption 22 

3 - (3 - Fluoro)ph e ny l suffony l- 8 - n i tro - quino l in e (D22) 

Prepared from 3 - (3 fluoro)phony l sulfany l- 8 - nitro qu i nol i ne (D30) i n an ana l ogous 
20 process to that descr i b e d in D e scr i pt i on 18 (D18); 

Mass Spectrum : C^ H^HA iSF roquiros 332; found 333 (MH + )r 

D e script i on 23 

3 - (1 - Bromo - 2 - trif l uorom e thoxy)phony l- 8 - nitro - sulfony l qu i no li no (D23) 

25 Prepared from 3 ( 4 -bromo - 2-tr i fluoromothoxy)phony l- 8 nitro su l fany l qu i no li no (D31) i n 
an ana l ogous proc e ss to that describod i n Descript i on 18 (D18); 
Mass Spectrum : C^ HgNgQsSE sBr roqu i ros 4 76, 4 78; found 479, 181 (MH + )r 

D e script i on 2 4 
30 6 - Methy l- 8 - nitro - 3 - ph e nylsulfonylquinolino (D2 4 ) 

Proparod from 6 mothy l- 8 - n i tro 3 phonylsu l fanylqu i nol i n e (D32) i n an ana l ogous process 
to that doscribod in D e scr i pt i on 18 (D18); 

§H-(GOGt a) 2.65 (3H, s), 7.60 7.67 (3H, m), 7.05 (1H, s), 8.00 8.05 (3H, m), 8.82 (1H, d), 
9.30 (1H, d); 

35 Mass Spectrum : C^n^H^S requ i res 328; found 320 (MH% 
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D e scr i pt i on 25 

8 - N i tro - 3 - (3 - tr i f l uoromothy l )phony l sulfony l qu i no li no (D25) 

Proparod from 8 n i tro 3 (3 trif l uoromothy l )pheny l su l fanylquino l in e (D33) in an ana l ogous 
process to that described in Descr i pt i on 18 (D18); 

MGPGJs ) 7.75 (1H, t), 7.82 (1H, t), 7.01 (1H, d), 8.22 8.25 (3H, m), 8.30 (1H, c), 8.0 8 
(1H, d), 0. 4 0 (1H, d); 

Mass Spootrum : C^ HsHA iSF^ roqu i roo 381 ; found 382 (Mht )r 
D e scr i ption 26 

3 - (2 - Chloro)ph e ny l su l fanyl - 8 - n i tro - qu i no li no (D26) 

To a suspens i on of sodium hydrido (0.16 g, 6.67 mmo l ) in dimothylformamide (10 m l ) 
was slow l y addod 2 ch l oroth i ophono l (0.06 g, 6.67 mmo l ) as a so l ution i n 
dim e thylformam i do (5 m l ). Th e reaction mixture was stirrod for 10 minutes, thon a 
solution of 3 iodo 8 - nitroquino l ino (D3) (1.0 g, 3.33 mmo l ) in d i mothy l formam i de (5 m l ) 
was addod s l ow l y and tho mixture heated to 00 G C for A hours. The mixture was coo l ed 
to ambient temperature, thon water (50 ml) was add e d carefu l ly and the m i xture 
extracted w i th d i ch l orom e thano (2 x 50 m l ). Tho organ i c phaso was wash e d w i th br i ne 
(50 m l ), dr ie d over magnosium su l fate and concentrated in vacuo. Tho crude materia l 
was purif i ed by chromatography on si l ica, olut i ng with a hoxano/othy l acetate gradient to 
prov i de th e t i t le compound (D26) (0.70g, 70%) as a brown oi l ; 

§h (CDCU 7.25 7.28 (1H, m), 7.34 (1H, t), 7.10 (1H, d), 7.51 (1H, d), 7.63 (1H, t), 7.03 
(1 H, d), 8.02 (1 H, d), 8.00 (1 H, c), 8.87 (1 H, s); 

Mass Spootrum : C^H&G+HA^S requires 316, 318; found 317, 310 (MH> 
D e script i on 27 

3 - (3 - Chloro)phonylsulfany l 8 nitro - quinol i no (D27) 

Proparod from 3 iodo - 8 - nitroqu i nolino (D3) and 3 - ch l orothiophenol in an analogous 
process to that descr i bed in Dosoript i on 26 (D26); 

Sn-fGPGJ s) 7.35 (3H, br s), 7.45 (1H, c), 7.63 (1H, s), 7.02 (1H, c), 8.02 (1H, d), 8.10 
(1H, s), 8.80 (1H,c); 

Mass Spectrum : C^^Gtf4gQ a S requires 316, 318; found 317, 310 {MH% 
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D e scription 28 

3 - (2 - Fluoro)ph e ny l sulfany l- 8 - n i tro - qu i no li n e (D28) 

Proparod from 3 i odo - 8 - n i troquino l ino (D3) and 2 - f l uoroth i ophonol i n an ana l ogous 
process to that dosorib e d i n D e script i on 26 (D26); 

^-jGDQh ) 7.21 (1H, d), 7.42 7.40 (2H, m), 7.53 7.62 (2H, m), 7.88 (1H, d), 7.07 (1H, d), 
8.01 (1H, d), 8.86 (1H, d); 

Mass Spoctrum : C^HsFNgQgS requ i res 300; found 301 (MH% 
D es cr i ption 29 

3 - (4 - Ch l oro)phony l su l fanyl - 8 - nitro - quinolino (D29) 

Pr e pared from 3 i odo 8 n i troquino l ino (D3) and 4 oh l oroth i ophonol i n an ana l ogous 
process to that descr i bed in Dosor i pt i on 26 (D26); 

§H-(GBCt 3 ) 7.00 (1H, dd), 7.25 7.50 (3H, m), 7.56 (2H, d), 7.00 (1H, dd), 8.2 1 (1H, d), 
8.81 (1H, d); 

Mass Spoctrum : C^H^NgOgSCI requires 316, 318; found 317, 310 (MH > 
D es cr i ption 30 

3 - (3 - F l uoro)pheny l su l fany l- 8 - n i tro-quinoi i no (D30) 

Proparod from 3 iodo 8 n i troqu i no l ino (D3) and 3 - fluorothiophenol in an ana l ogous 
process to that descr i bed i n Dosoription 26 (D26); 

S^^GPG b) 7.07 (1H, dt), 7.15 (1H, dt), 7.22 (1H, dt), 7.35 (1H, dd), 7.62 (1H, dd), 7.0 4 

(1 H, dd), 8.02 (1 H, dd), 8.1 1 , (1 H, d), 8.80 (1 H, d); 

Mass Spoctrum : C^HgNgSOgF r e quires 300; found 301 (MH> 

D e scription 31 

3 - ( 4- Bromo - 2 - trifluorom e thoxy)pheny l- 8 - nitro - sulfanylquino l ino (D31) 

Proparod from 3 iodo 8 nitroquino l ino (D3) and 4 bromo - 2 - tr i f l uoromothoxyth i ophono l i n 

an ana l ogous process to that described in Descr i ption 26 (D26); 

Mass Spoctrum : C^H 8 Ng€b^Br requires 444, 44Q\ found 445, 4 4 7 (MH + )r 

Dosoription 32 

6 - M e thyl - 8 - n i tro - 3 - ph e nylsu l f a ny l qu i nol i no (D32) 

Proparod from 3 bromo 6 methyl 8 - nitroqu i no l ino [for synthesis see Tinsloy, J. Am. 
Chom. Soc, 1055, 77, 4 175] i n an ana l ogous process to that dosor i bed i n Dosoription 
26 (D26); 
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Sh^GPGI s) 2.56 (3H, o), 7.38 7.13 (3H, m), 7.47 7.51 (2H, m), 7.63 (1H, c), 7.82 (1H, s), 
7.88 (1H, d), 8.78 (1H, d); 

Macs Spoctrum: C4 cH 4a N a Q aS roqu i ros 206; found 207 (MH + )r 
D e scr i pt i on 33 

8 - N i tro - 3 - (3-trif l uoromothyl)phony l sulfany l quinolin e (D33) 

Prepared from 3 iodo 8 n i troqu i no li no (D3) and 3 tr i f l uoromothylthiophono l in an 
ana l ogous process to that described i n Descript i on 26 (D26); 

§ H -(GPGIa ) 7.51 (1 H, t), 7.50 7.67 (3H, m), 7.7 1 (1 H, br o), 7.01 (1 H, dd), 8.03 (1 H, dd), 
8.13 (1H, d), 8.00 (1H, d); 

Mass Spectrum: C^HgNgSGg^ r e qu i res 350; found 351 (MH^ 
Doscript i on 3 4 

8 -l odo - 3 - (3 - tr i fluoromothy l )ph e ny l su l fony l qu i nol i ne (D3 4 ) 

Prepared from 8 am i no 3 (3 tr i fluoromothyl)phonylGulfony l quino li no (D17) in an 

ana l ogous process to that descr i bed in Descr i ption 6 (D6) in 11% yield; 

§H^GOGt a ) 7.11 (1 H, t), 7.71 (1 H, t), 7.88 (1 H, d), 8.00 (1 H, dd), 8.22 (1 H, d), 8.20 (1 H, 

br s), 8.52 (1 H, dd), 8.1 (1 H, d), 0.33 (1 H, d); 

Mass Spoctrum : C^HNQgStf^ roquiros 1 63; found 4 6 4 (MhT fr 

G e n e ra l Procoduro 1 

Th e fol l owing int e rmed i ates wore usod to prepare Examp le s 18 - 20, 23 - 25 30, 32 34 
and 39. 

D e scription 4 (Alternative Procoduro) 
8 - N i tro - 3 - ph e ny l su l fonylqu i no li no (D 4 ) 

A 2L vessel was charged w i th 3 - lodo - 8 nitroqu i no l ino (D3) (70.8g, 236 mmol), copper (I) 
i odid e (2.25g, 11.8 mmol, 5mol%), potassium phosphate (100g, 472 mmol, 2oq), 
othylono g l ycol (0.71 L, 10 vo l ) and bonzonothio l (36.2 ml, 351 mmo l ). The mixture was 
stirrod and heated at 80*C for 3.5 hours. Tho r e action mixture was coo l od to 20°Q4heft 
H *0 (700 ml) and dich l oromothano (700 m l ) wore addod, the m i xture was stirrod for 5 
m i nutes then tho l owor organ i c l ayor was romovod (contained sol i ds). Charcoal (35. 4 g, 
Nor i t SX) was added to tho organ i c layer and tho mixture was stirrod at room 
temperatur e for 15min thon fi l tered through GF/F filter paper. Tho filter cak e was rinsed 
w i th dich l oromothane (140 ml) and tho combined f i ltrate was wash e d w i th H 2 Q (350 m l ). 
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Tho resu l ting d i oh l oromothano solut i on was addod to a suspension of magnes i um 
monoporoxyphtha li c ac i d hoxahydrato (21 Og, 4 2 4 mmol, 1.8 e q) i n a m i xtur e of 
d i ch l orom e than e (700 m l ) and m e thano l (1 4 0 ml) over 4 5 minutes mainta i n i ng 18 9 €-< 
23 e C. The result i ng m i xture was st i rred rap i d l y for 2.25 hours at 20 G C to 23 e C, then 10% 
5 w/v aquoous sodium su l fite (700 m l ) was addod ov e r 15 m i nut e s, the mixture was 
s e parated and treated w i th saturated aqueous sodium b i oarbonato_(280 m l ). Tho 
mixture was st i rred for 20 min boforo tho l ayers wor e a ll ow e d to s e tt le . Th e lower 
organ i c l ay e r was r e mov e d, wash e d w i th water (280 m l ), then conoontratod at 
atmosphor i o pressure to 210 ml. Tho result i ng m i xtur e was coo le d to 0 e C, stirred for 
10 2hrs thon filtered. Tho f il ter cak e was washed w i th co l d (0 - 5°C) dichloromethane (70 ml) 
th e n dri e d in vacuo at 25 to 4 0 e C to g i ve the t i t l e compound (D 4 ) as a li ght yel l ow solid i n 
6 4- 66% yie l d, i dent i ca l spoctroscopica ll y to that prepared by tho ear l ier method. 

Description [[35]] 8 

15 8-Amino-3-phenylsulfonylquinoline methanesulfonic acid salt [[(D35)]] D8 

A suspension of iron powder (26.7 g, 5 eq, 325 mesh) in THF (300 ml, 10 vol), water (30 
ml, 1 vol) and acetic acid (19.2 ml, 3.5 eq) was heated to 50°C. 8-Nitro-3- 
phenylsulfonylquinoline (D4) (30 g, 1 wt) was added portionwise to the mixture over 30 
min, keeping the temperature below 60°C. The reaction mixture was stirred at 50 to 

20 55°C for 60 min. Toluene (240 ml, 8 vol) was added, followed by water (60 ml, 2 vol) 
before cooling to 40°C and filtering the mixture through a silica gel plug. The silica plug 
was washed with toluene (2 x 60 ml, 2 vol). The layers of the combined filtrate were 
separated and the organic layer concentrated in vacuo to ca 10 volumes. The reaction 
mixture was warmed to 77°C then treated with methanesulfonic acid (7.42 ml, 1 .2 eq) 

25 added over 15 min maintaining the temperature at 75 to 80°C. The resulting orange 

suspension was cooled slowly to ambient, stirred at ambient temperature for ca 2h, then 
the product filtered and washed with toluene (3x 60 ml). The resulting pink solid (D35) 
was dried in vacuo at ca 45°C to constant weight. Yield: 34.1 7 g, 94 %. 
5 H (d6-DMSO) 2.46 (3H, s), 7.54 (1H, d, J=8Hz), 7.60-7.70 (3H,m), 7.70-7.75 (1H, t, 

30 J=8Hz), 7.81 (1H, J=8Hz), 8.13 (2H, d, J=8hz), 8.28 (3H, bs), 9.14 (1H, d, J=2Hz), and 
9.28 (1H, J= 2Hz). 
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D e scr i pt i on 6 (Alternat i ve Procoduro) 
8 -l odo - 3 - ph e nylsulfony l qu i no l ino (D6) 

A so l ution of codium n i tr i to (5.44 g, 78.8 mmol, 1.2 eq) in wator (125 m l , 5 vo l ) was 
added to a st i rrod s l urry of 8 - amino 3 phony l sulfony l quino l ino mothanesulfon i o ac i d salt 
(D35) (25.0 g, 65.7 mmo l ) in 5M HCI (500 m l , 20 vo l ). The m i xture was st i rr e d at 23°4o 
24rS B G for 1hr 5 min thon aootonitr il o (200 ml, 8vo l ) was addod. Aftor 10 m i n a solut i on 
of sod i um i odido (1 4 .8g, 98.6 mmo l , 1.5oq) in wator (125 ml, 5 vo l ) was addod ovor 3 
m i n, result i ng i n tho formation of a brown mixture and tho evolution of gas. Tho brown 
m i xture was st i rrod at 25 e G4o-23 °C for 1 hr 5m i n thon diohloromothano (500 m l , 20 vo l ) 
was addod and th e m i xture was stirrod for 5 m i n. Tho lowor organ i c l ayor was removed 
and tho aquoous l ayor was extracted w i th d i oh l oromothano (125 ml, 5 vol). Tho 
combinod organic l ayers wore washed with 10%w/v sod i um sulfite (125 ml, 5 vo l ) thon 
conoontrated under roducod pr e ssure. Tho resulting mixture was f i ltered and tho cake 
was washed with aooton i trilo (2 x 25 ml) and dried in a 4 0 G C oven under reduced 
pressure to afford the t i tle compound D6; y i e l d 15.27g, 59%, ident i cal spoctroscopical l y 
to that produced by tho first method. 

G e nera l Procoduro 2 

Tho fo ll owing i ntormodiatos woro usod to proparo Examplos 21 - 22, 26 - 29, 31, 35 - 
38 and 4 0. 

D e scription 36 

8 - N i tro - 3 - (3 - fluoroph e ny l ) - su l f a nylqu i no li nc (D36) 

A suspension of 3 iodo - 8 - n i troquino l ino (D3) (4.5g, 15 mmol), copper ( I ) iodido (150 mg, 
0.8 mmol, 5mo l %), potassium phosphate (7.0g, 2eq), ethylene g l yco l ( 4 5 ml) and 3 
f l uorobonz e n e thio l (2.88g, 22.5 mmo l ) was st i rrod and hoatod at 80 e C for 3.5 hours. 
Th e r e act i on mixture was cooled to 20 e C thon H g O (45 m l ) and d i ch l oromothano (70 ml) 
woro addod, tho m i xture was st i rrod for 5 minutes thon tho l owor organ i c l ayor was 
r e moved (contained solids). Charcoal (2g y Nor i t SX) was addod to tho organ i c layor and 
tho m i xture was stirrod at room tomporaturo for 15m i n thon f i ltered Th e fi l ter cake was 
r i ns e d with dichloromothano ( 4 0 m l ) and tho combinod fi l trate was washed w i th H gO 
(100 m l ). Tho d i chloromothan e layer was evaporated to give tho tit l e compound as a 
y el low solid; 

§ H (CDCU): 7.07 (1H, dt), 7.15 (1H, dt), 7.21 (1H, t), 7.35 (1H, dd), 7.62 (1H, t), 7.02 (1H, 
d), 8.02 (1H, d), 8.11 (1H, d), 8.80 (1H, d); 
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Mass Spootrum: C^H>f4 g SQ 2 F requires 300; found 301 (MH% 
Descr i pt i on 37 

8 - Am i no - 3 (3 - f l uoro) - pheny l su l fanylqu i nol i ne (D37) 

5 A suspension of i ron powder (1 .7g, 30. 4 mmol) i n THF (20 ml), water (2 m l ) and aoot i o 
aoid (1 .2 m l , 21 mmol) was h e at e d to 50 Q C. 8 - n i tro - 3 - (3 - fluoroph e ny l ) - su l fanylqu i no l ino 
(D36) (1 .8g, 6 mmo l ) was then added port i onwiso to the mixture over 15 m i nut e s, 
k ee ping the temperature below 60 e C. The react i on mixture was then st i rred at 60 e C for 
5 hours before the add i t i on of tolu e n e (5 ml). After a ll ow i ng to coo l to 60 e C, the mixture 
10 was f il tered through a s i l i ca plug, wash i ng w i th to l uene (2 x 20 m l ). The volat ile s w e r e 
r e moved in vacuo and the res i due pur i f i ed by chromatography over s i lica ge l , olut i ng 
w i th a gradient of othy l ac e tat e /h e xan e to afford th e t i tle compound as a so l id (1 .6g, 5.7 
mmo l , 06%); 

§ H (CPC I a): 5.0 (2H, br. o), 6.02 7.38 (7H, m), 8.12 (1H, d), 8.67 (1H, d); 
15 Mass Spectrum: C^ H^N gSF requ i res 270; found 271 (MH + )t 

D e scr i pt i on 38 

8 - lodo - 3 - (3 - fluoro) - ph e ny l su l fanylqu i no l in e (D38) 

A so l ution of 8 - amino - 3 - (3 - f l uoro) - ph e nylsu l fany l qu i nol i n e (D37) (1. 4 g, 5.2 mmo l ) i n 
20 tr i fluoroac e tic ac i d (5 ml) was concentrated in vacuo and the resu l t i ng o i l dissolv e d i n 
aceton i tr il o (10 m l ). Th i s was then added dropwiso to an i c e- coo le d solut i on of n 
buty l nitr i to (0.91 ml, 7.78 mmol) in acoton i tr i lo (10 m l ). The reaction mixtur e was then 
s t i rr e d at this temperature for 10 minutes fo ll owed by th e portionw i so addition of totra n 
butylammonium i od i do (3.8g, 10. 4 mmol). Aft e r al l ow i ng to st i r at ambi e nt t e mporaturo 
25 for 1 hour, tho mixtur e was concentrat e d in vacuo and th e residue pur i f i ed by 

chromatography over s i l i ca gel, o l ut i ng with a grad i ent of othy l acotato/hoxano to afford 
tho title compound (D38) as a so li d (1 .13g, 3.0 mmo l , 57%); 
Mass Spectrum: C^ H ^NSFI r e qu i r e s 281; found 282 (MH^ 

30 D e script i on 39 

8 -l odo - 3 - (3 - fluoro) - phony l sulfony l quino l in e (D39) 

A solution of 8- l odo - 3 - (3 - fluoro) - phonylsu l fany l quino li no (D38) (75 4 mg 2.0 mmol) in 
d i ch l oromethano (10 m l ) was treated with a so l ut i on of monomagnosium 
poroxyphtha l ato hoxahydrat e (2g, t e chn i cal) in m e thano l (3 m l ). Tho mixture was 
35 warmed to 40 Q C for 12 hours, th e n treated with 10% aqueous sod i um su l f i te (20 ml) and 
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dich l orom e than e (20 ml). Th e organ i c phas e was s e parat e d and washed suooosoivoly 
w i th sat. aq. sod i um b i carbonate so l ut i on (20 m l ) and br i no (5 m l ), boforo be i ng 
conc e ntrat e d and the r e s i du e purif ie d by flash chromatography on s i l i ca g e l (eluting with 
hexane — d i ch l oromethane) to afford tho t i tle compound (D39) as a pa l e ye ll ow so li d i n 
5 50% yie l d; 

§ h (CDCU): 7.30 (1 H, dt), 7.41 (1 H, t), 7.53 (1 H, dt), 7.73 (1 H, dt), 7.83 (1 H, d), 7.07 (1 H, 

d), 8.52 (1H, d), 8.78, (1H, d), 0.32 (1H, d); 

Mass Spectrum: C^H^NGgSFI requires 313; found 31 4 (MH > 

10 Example 1 

8-(4-Methyl-piperazin-1-yl)-3-phenylsulfonylquinoline (E1) 

A 4:1 mixture of 3-iodo-8-(4-methyl-piperazin-1-yl)-quinoline (D2) and 3-bromo-8-(4- 
methyl-piperazin-1-yl)-quinoline (D1) (1.5g), phenylsulfinic acid sodium salt, dihydrate 
(2.52g, 12.6mmol) and copper (I) iodide (2.4g, 12.6mmol) in /V,/V-dimethylformamide 

15 (25ml) was stirred in an oil bath at 1 20°C for 40h under argon. To the reaction mixture, 
cooled to ambient temperature, was added 5% sodium hydrogen carbonate solution 
(100ml) and dichloromethane (100ml) with vigorous shaking. The insoluble material was 
filtered, washed with dichloromethane (3 x 20ml) and discarded. The filtrate and 
washings were transferred to a separating funnel and the layers separated. The 

20 aqueous layer was extracted with dichloromethane (100ml) and the combined organic 
extracts were washed with water (100ml), dried (MgS0 4 ) and concentrated in vacuo to 
an oil (0.9g). The oil was purified by chromatography over silica gel eluting with a 
gradient of methanol/dichloromethane to afford an orange oil (0.28g, Rf 0.1 1 , 
methanol/dichloromethane 1 :1 9). This material was further purified by passage through 

25 a strong cation exchange (SCX) column eluting firstly with methanol (fractions 
discarded) and then with methanol/aqueous ammonia-880 (10:1) to give the title 
compound (E1) as an orange oil (0.1 52g, 0.41 mmol, 7% over two steps); 
5 H (CDCI 3 ) 2.40 (3H, s), 2.72-2.76 (4H, m), 3.44 (4H, br, s), 7.25-7.27 (1H, m), 7.48-7.61 
(5H, m), 7.99-8.02 (2H, m), 8.75 (1 H, d, J = 2.4Hz), 9.21 (1 H, d, J = 2.4Hz); 

30 Mass Spectrum : C20H21N3O2S requires 367; found 368 (MH + ). 

Example 1 (Alternative Procedure^) 

8-(4-Methyl-piperazin-1-yl)-3-phenylsulfonylquinoline (E1) 

A solution of 8-amino-3-phenylsulfonylquinoline (D5) (38.8 g, 137 mmol) in [[ t butanol] ] 
35 n-butanol (360 ml) was treated with fr/s-(2-chloroethvl) -methvl- amine hydrochloride (40 
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g, 138 mmol) and sodium carbonate (72 g, 0.68 mol). The mixture was heated to a 
vigorous reflux (-100 °C) for 16 h then a further portion of jb/s-(2-chloroethvl) -methvl- 
amine hydrochloride (25 g, 86 mmol) introduced and heating continued for a further 4 h. 
The solution was cooled and a 1 :1 mixture of saturated aqueous sodium bicarbonate 
5 and aqueous 10% sodium thiosulphate solution (2 L) added. Stirring was continued at 
ambient temperature for 16 h then the aqueous phase was extracted with 
dichloromethane (3 x 500 ml), the combined organic phase dried over magnesium 
sulphate, evaporated in vacuo and subjected to chromatography on a Biotage Flash 75 
apparatus (1 kg Silica gel) to afford the title compound (E1 ) as the free base form (1 1 .6 
10 g), identical spectroscopically to that prepared by the first method. 

A portion of this material was treated with 1 M HCI in ether then evaporated to afford the 
hydrochloride salt as a yellow solid; 

6 H (CDCI 3 ) 2.95 (3H, d), 2.38-3.52 (4H, m), 4.01-4.06 (2H, m), 4.19-4.26 (2H, m), 7.60 
(2H, t), 7.70 (1H, t), 7.96 (1H, t), 8.07 (2H, s), 8.09 (2H, s), 9.34 (1H, d), 9.63 (1H, d), 
15 12.9(1H,brs) 

Exampl e 1 (Alt e rnat i v e Proc e dure 2) 

8 - ( 4- Mothy l- p i peraz i n - 1 - y l ) - 3 - phony l su l fonylqu i no li no (E1) 

A suspens i on of 3 - phonylsulfony l 8 piporazin - 1 - y l- quino li n e (E16) (200 mg 0.55 mmol) i n 
20 ethanol (4 m l ) was tr e at e d successively with aoot i o acid (100pJ), 37% forma l dehyde in 
aqu e ous methano l (forma li n) (0.1 m l ) and ros i n bound Ambor l yst oyanoborohydr i do ( ■ 3 
mmol/g, 0.5g). Tho m i xture was stirrod at amb i ont tomporaturo for on e hour th e n 
f il torod and tho f il trate absorbed onto an SCX cartr i dg e . This was wash e d w i th e thanol 
thon olutod with a solut i on of 3% ammon i a i n 7% aquoous m e thano l . Th e so l ution was 
25 evaporated and the residue subjoctod to pur i ficat i on by f l ash chromatography on s i lica 
go l (olut i ng w i th dich l oromothano — m e thano l — aq. NH3) to giv e th e titl e compound (E1), 
i dont i ca l spoctroscop i oa ll y to that prepared by tho oar li or methods. 

Example 1 (Alternative procedure-3) 
30 8-(4-Methyl-piperazin-1-yl)-3-phenylsulfonylquinoline (E1) 

8-lodo-3-phenylsulfonyl-quinoline (D6) (190 mg, 0.48 mmol), N-methyl-piperazine (48 
mg, 0.48 mmol), sodium tertbutoxide (65 mg, 0.68 mmol), di-palladium tetrakis- 
(dibenzylidine acetone) [Pd 2 (dba) 3 ] (88 mg, 0.1 mmol) and 1 ,1 '-diphenylphosphino 
ferrocene (161 mg, 0.3 mmol) were suspended in degassed dry dioxan (2 ml). The 
35 mixture was stirred under argon at 40°C for 1 6 hours. The solvent was removed and the 
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residue subjected to flash chromatography on silica gel (eluting with dichloromethane - 
methanol aq. ammonia) to give the title compound (E1), identical spectroscopically to 
that prepared by the earlier methods. 

5 Example 2 

3-Phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E2) 




A stirred solution of 8-(4-methyl-piperazin-1-yl)-3-phenylsulfonylquinoline (E1) (0.1 48g, 
0.4mmol), 1-chloroethyl chloroformate (0.093ml, 0.85mmol) and N,N- 

10 diisopropylethylamine (0.148ml, 0.85mmol) in 1 ,2-dichloroethane (9ml) was heated at 
reflux for 1 .25h under argon. The reaction mixture was cooled to ambient temperature 
and concentrated in vacuo to an oil. The oil was purified by chromatography over silica 
gel eluting with a gradient of methanol/dichloromethane, pooling fractions which 
contained the major component (Rf 0.9, methanol/dichloromethane 1 :19). The purified 

15 material was redissolved in methanol (15ml) and the solution was refluxed for 1h under 
argon. The reaction mixture was cooled to ambient temperature and concentrated in 
vacuo to a solid which was stirred with diethyl ether (5ml) and filtered to afford the title 
compound (E2) (0.08g, 0.21 mmol, 51%); 

5 H (d 6 -DMSO) 3.32 (4H, br s), 3.55 (4H, br s), 7.35 (1 H, d, J = 6.5Hz), 7.63-7.77 (4H, m), 
20 7.86 (1 H, d, J = 7.4Hz), 8.10 (2H, m), 9.10 (1 H, d, J = 2.4Hz), 9.21 (2H, s), 9.24 (1 H, d, 
J = 2.4Hz); 

Mass Spectrum : C^H^NaC^S requires 353; found 354 (MH + ). 

Example 2 (Alternative Procedure) 
25 3-Phenylsulf onyl-8-piperazin-1 -yl-quinoline hydrochloride (E2) 

A mixture of 8-(4-f-butoxycarbonyl)piperazin-1-yl-3-phenylsulfonylquinoline (D7) (35.7 g, 
78.8 mmo l ) , 1 ,4-dioxane (200 ml) and 4 M aqueous HCI (200 m l ) , was stirred at ambient 
temperature for two hours, then the solvent evaporated. The residue was co- 
evaporated several times from toluene and the remainder crystallised from hot ethanol 
30 to give the title compound (E2) (18.9 g, 68%) as a yellow crystalline solid; 
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5 H (d 6 -DMSO) 3.32 (4H, br s), 3.55 (4H, br s), 7.35 (1 H, d, J = 6.5Hz), 7.63-7.77 (4H, m), 
7.86 (1 H, d, J = 7.4Hz), 8.1 0 (2H, m), 9.1 0 (1 H, d, J = 2.4Hz), 9.21 (2H, s), 9.24 (1 H, d, 
J = 2.4Hz); 

Mass Spectrum : C^H^IS^C^S requires 353; found 354 (MH + ); 
5 m.p. 200°C (phase change), 270-274°C (decomposed) 

Examp le 3 

3 - (2 - Ch l oro)pheny l sulfony l- 8 - pipcrazin - 1 - y l- qu i no li ne hydroch l or i de (E3) 

b/g - (2 Ch l oro othyl) - am i no hydroch l or i do (0.36 g, 1.89 mmol) and sod i um carbonate 

10 (0.50 g, 4 .72 mmo l ) w e r e addod to a suspens i on of 8 - am i no - 3 - (2 - 

oh l oro)pheny l su l fony l qu i no li n e (D10) (0.30 g, 0.0 4 mmol), i n n butano l (10 m l ). Tho 
st i rrod suspens i on was hoatod at rof l ux for 4 8 h. Tho react i on mixture was coo l od to 
ambient temperature, d il uted with d i chlorom e than e (50 m l ) and th e so l ut i on wash e d w i th 
wat e r (50 m l ), dr ie d (MgS0 4 ) and concentrated in vacuo to an oi l . Tho oi l was pur i fied 

15 by chromatography over s i l i ca gel o l uting with a grad i ent of mothano l /dichloromethano 
to afford 3 - (2 - ch l oroph e nylsu l fonyl) 8 ( 4 mothylp i porazin - 1 - yl)quino li no as an o i l (0.17 g, 
44 %). A stirrod solut i on of 3 - (2 - ch l oroph e ny l su l fony l ) - 8 - (4 - m e thylp i p e raz i n - 1 - 
y l )qu i no l ino (0.17 g, 0. 4 2 mmo l ), 1 - ch l oroothyl ch l oroformato (0.1 4 m l , 1 .27 mmo l ) and 
A/,/Vd ii sopropylothylam i no (0.22 ml, 1.27 mmol) i n 1 ,2 - dioh l oroothano (8 m l ) was heated 

20 at roflux for 1 h und e r argon. Tho reaction m i xture was coolod to amb i ont tomporaturo 
and conc e ntrat e d in vacuo to an o i l. Th i s mat e r i al was r e d i sso l v e d i n m e thano l (10 m l ) 
and tho solut i on was ref l uxed for 1 h under argon. Tho react i on m i xture was cooled to 
amb i ont temperature and oonoontratod in vacuo to a so l id wh i ch was purified by 
pr e parat i v e HPLC. Th e pur e mat e ria l was stirrod w i th 1 M HCI/diothy l othor (5 m l ) and 

25 methano l (5 ml), then tho resu l t i ng mixture was evaporated in vacuo to afford the t i t l e 
compound (E3); 

§h-(GD sOD) 3.31 (4H, br c), 3.53 (4H, br s), 7.57 (1H, d), 7.61 (1H, d), 7.69 (2H, t), 7.75 
(1H, t), 7.80 (1H, d), 8.18 (1H, d), 0.10 (1H, s), 0.25 (1H, s); 
Mass Spectrum : C^ H^GtN^Qg S requ i res 387; found 388 {MH % 

30 

Example 4 

3 - (3 - Ch l oro)phony l su l fonyl - 8 - p i poraz i n - 1 - y l- qu i nolin e hydroch l orid e (E 4 ) 

Prepared from 8 amino 3 (3 chloro)phonyleu l fonylquino li no (D1 1) in an ana l ogous 
process to that described in Example 3 (E3); 
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Sh^GQ sOD) 3.31 (4H, br o), 3.53 (4H, br s), 7.56 7.64 (2H, m), 7.69 - 7.76 (2H, m), 7.87 

(1H, d), 8.01 (1H, d), 8.13 (1H, o), 9.12 (1H, s), 0.20 (1H, s); 

Mass Spectrum : C^H^GINgQgS requires 387, 389; found 388, 390 (MH + )t 

5 Examplo 5 

3 - (2 - Fluoro)ph e ny l su l fonyl - 8 - piporaz i n - 1 - yl - qu i no li no hydrochloride (E5) 

Prepared from 8 - am i no - 3 - (2 - f l uoro)ph e ny l su l fony l qu i no l ine (D12) i n an ana l ogous 
proo e ss to that described i n Examplo 3 (E3); 

§ H -(eP 3 OD) 3.51 (4H, br s), 3.59 (4H, br s), 7.30 (1 H, t), 7.10 (1 H, t), 7.54 (1 H, d), 7.72 
10 (2H, t), 7.86 (1 H, d), 8.23 (1 H, t), 0.05 (1 H, s), 0.27 (1 H, br s); 
Mass Spectrum : C^H^FNgQgS r e quir e s 371 ; found 372 (MH + }r 

Examp l o 6 

3 - ( 4- Chloro)pheny l su l fonyl - 8 - p i p e r a z i n - 1 - y l- qu i no li no hydroohlor i do (E6) 

15 Prepared from 8am i no - 3 - ( 4- ohloro)ph e nylsulfony l quino l in e (D13) i n an analogous 
proc e ss to that d e scribed i n Examp l o 3 (E3); 

§ H -(GB aOD) 3.54 3.57 (8H, br s), 7.63 (2H, d), 7.84 (2H, br s), 8.03-8.06 (1 H, m), 8.12 
(2H, d), 0.30 (2H, br s); 

Mass Spoctrum : C^H^GtNgQgS r e quires 387; found 388 (Mt-r > 

20 

Examp le 7 

3 - (3 - F l uoro)phonylsu l fony l- 8 - piperaz i n - 1 - y l- qu i no li n e hydroch l oride (E7) 

Pr e pared from 8 am i no - 3 (3 f l uoro)ph e nylsulfony l quino l ine (D1 4 ) i n an ana l ogous 
process to that doscr i bod i n Examp l o 3 (E3); 
25 § H -{GE bOD) 3.53 3.68 (8H, m), 7.41 7.56 (2H, m), 7.62 7.75 (2H, m), 7.85 7.05 (3H, m), 
0.00 (1H, d), 0.27 (1H, d); 

Mass Spoctrum : C 4 ^H 4 «FN 3 Q gS r e quires 371; found 372 (MH + )r 
Examp l o 8 

30 3 - ( 4- Bromo - 2 - tr i fluorom e thoxy)pheny l su l fony l- 8 - p i p e raz i n - 1 - y l- qu i no li no 
hydroch l or i d e (E8) 

Prepared from 8 - am i no - 3 - (4 - bromo 2 tr i f l uoromothoxy)phonylsu l fony l quino l ino (D15) i n 
an analogous process to that doscribod i n Examp le 3 (E3); 

Sh^GD sOD) 3.5 4 (4H, m), 3.60 (4H, m), 7.58 (1H, dd), 7.66 (1H, t), 7.74 (1H, t), 7.86 
35 (2H, dd), 8.30 (1H, d), 0.03 (1H, d), 0.23 (1H, d); 
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Mass Spootrum : C^H^BfJ^NsQgS requ i r e s 515, 517; found 516, 518 (MH + )r 
Examp le 9 

8-Pip e raz i n - 1 - y l -3 - (3 - trif l uorom e thyl)ph e ny l su l fony l qu i no li n e hydroch l or i d e (E9) 

5 To a st i rrod solution of 8 - ( 4- t - buty l oxycarbony l )p i porazin 1 y l 3 (3 

tr i f l uoromothy l )phonylsulfony l qu i no l ino (D8) (0.33 g, 0.63 mmol) i n d i oxane (10 m l ) was 
added 4 M HC l (10 m l ). Aft e r st i rring for 4 h, tho so l vents woro remov e d in vacuo to 
afford the title compound (E9) as a oo l our l occ so l id (0.30 g, 07%); 
Sh-CGOs OD) 3.5 4 3.63 (8H, m), 7.88 8.00 (3H, m), 8.03 15 (2H, m), B.44 (2H, d), 9.48 
10 (1H, d), 9.56 (1H, d); 

Mass Sp e ctrum : Cg oH^^NgO gS roquiros 4 21 ; found 4 22 (MH% 

Exampl e 10 

7 - Chloro - 3 - ph e ny l su l fonyl - 8 - p i p e r a z i n - 1 - yl - qu i nol i no hydroch l or i de (E1 0) 

15 To a st i rr e d so l ut i on of 3 - ph e ny l su l fonyl - 8 - p i p e raz i n 1 y l qu i no l ino hydroch l or i do (E2) (5 4 
mg, 0.1 4 mmol) i n glac i a l acetic ac i d (0.5 m l ), at room temperatur e was add e d N - 
chlorosuocinimido (19 mg, 0.1 4 mmol). After 16 h th e so l vent was removed and tho 
mono chlorinated product i so l ated by pr e parativ e reverse phas e gradi e nt 
chromatography (10 - 90% ac e ton i tril e in wator). Aftor remova l of tho solvents tho residue 

20 was d i sso l ved i n methano l and treated w i th a solut i on of hydrogen ch l orid e i n d ie thy l 
o ther (1 M). The so l vent was removed to afford tho tit l e compound (E10) (9 mg 17%); 
S h (CDCU) 3. 4 ( 4 H, br.m), 3.6 ( 4 H, v.br m), 7.61 (3H, m), 7.68 (2H, t), 8.05 (2H, d), 8.77 
(1 H, d), 0.22 (1 H, d), 0.7 4 (2H, br 

Mass Spectrum : CW=UGtf4 a QgS requir e s 387, 380 ; found 388, 390 (ES i ) (MH + )r 

25 

Examp le 1 1 

6 - Mothyl - 3 - pheny l su l fony l- 8 - p i p e raz i n - 1 - yl - qu i no l ino hydroch l orid e (E11) 

Prepared from 8-amino-6-mothyl-3 phony l su l fony l quino li ne (D16) us i ng an ana l ogous 
process to that docor i bod i n Example 3 (E3); 
30 §h-(G& 30D) 2.51 (3H T s), 3.30 ( 4 H, br s), 3.55 (4H, br o), 7.32 (1 H, s), 7.26 7.67 (4H, m), 
8.07 (2H, d), 8.88 (1H, d), 9.14 (1H, d); 

Mass Spectrum : C^H^NaOgS roquiros 367; found 368 (MH % 



35 



Exampl e 12 

(ff) -8- (3 - Mothyl)p i poraz i n - 1 - yl - 3 - phony l su l fony l qu i no li nc hydroch l or i d e (E12) 
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8 -l odo - 3 - phony l su l fonylqu i no li no (D6) (200 mg, 0.51 mmol) was disso l ved i n dry, do 
gassed d i oxano ( 4 ml) under argon. To this solution was add e d sod i um f - butox i do (68 
mg, 0.71 mmo l ) and (/?) - ( - ) - 2 - mothy l piporazino (61 mg, 0.61 mmol) fo l low e d by a 
suspension of catalyst under argon. Tho cata l yst was prepared by son i cating tris 
5 (d i bonzy li doneacotono)d i pal l ad i um(O) (14 mg, 0.015 mmo l ) and 2- 

d i cyo l ohoxy l phosph i no 2' (/V,/V d i m e thy l am i no)biphony l (18 mg, 0.015 mmo l ) i n dry 
dogacsod dioxano (1 m l ) for 2 m i nutes. Th i s mixture was st i rred at 4 0 °C for 5 h th e n a 
further charge of cata l yst was admin i storod (pr e par e d as abov e on ha l f th e scal e ) and 
stirring cont i nu e d for 16 h at 4 0 °C. 

10 Tho m i xture was f i lt e r e d and th e so l v e nt removed. Tho residue was d i sso l ved in 
m e thano l and passed down an SCX i on exchange co l umn el uting w i th m e thanol to 
removo i mpur i t i es. Tho product was r e covorod by oluting w i th 15% 0.880 aqueous 
ammon i a i n m e thanol. Th e solv e nt was removed and tho res i due d i ssolved in methano l 
and troatod w i th a solution of hydrogen ch l oride in d i ethyl other (1 M). Th e so l v e nt was 

15 removed and tho residue rocrystal l ised from othanol to afford the t i tlo compound (E12) 
(40 mg 16%); 

Sh^G&s OD): 1. 4 0 (3H, d), 2.06 (1H, t), 3.10 (1H, m), 3.51 (2H, m), 3.60 (1H, m), 3.05 
(2H, d), 7.46 (1H, d), 7.62 7.70 ( 1 H, m), 7.81 (1H, d), 8.00 (2H, d), 8.00 (1H, d), 0.22 
(1H, d); 

20 Mass Sp e ctrum : C^ n^HA ^S requires 367; found 368 (MH ^ 
Examp l e 13 

(S) - 8 - (3 - Methy l )p i poraz i n - 1 - y l- 3 - pheny l sulfony l quino l ine hydroch l or i de (E13) 

Prepared from (S) ( i ) 2 mothy l p i p e raz i ne in p l ac e of (ff) - ( - ) - 2 - methylp i porazino us i ng an 
25 ana l ogous process to that d e scr i b e d i n Examp l e 12 (E12) affording tho titlo compound 
(E13) (77 mg, 37%) as a ye ll ow so l id; 

Sh-^GD sOD): 1,40 (3H, d), 2.96 (1H, t), 3.10 (1H, m), 3.51 (2H, m), 3.69 (1H, m), 3.05 
(2H, d), 7.16 (1 H, d), 7.62 7.70 (1H, m), 7.81 (1 H, d), 8.09 (2H, d), 8.09 (1 H, d), 9.22 
(1H, d); 

30 d (62.9 MHz, CDgOD) C 16.7 (CHg), 15.1 (CHg), 4 8. 4 (CHg), 53.3 (CH), 56.8 (CHg ^ 
122.5 (CH), 125.8 (CH), 129.1 (2xHC), 130.0 (C), 130.6 (CH), 131.3 (2xCH), 135.6 

(CH), 137.0 (C), 110(CH), 142.7 (C), 141.5 (C),146.4 (CH), 140.0 (C). 

Mass Spectrum : C^H^bQgS requires 367; found 368 (MH" ^ 
mp 266 - 269 °C w i th docomp. (crysta ll ised from I PA). 

35 
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Examp l e 1 4 

8 - Homop i pGraz i n - 1 - y l- 3 - ph e ny l su l fony l qu i no li no hydrochlor i d e (E1 4 ) 

Crude 8 ( 4 t butoxycarbony l )homopiporaz i n 1 y l 3 phony l su l fony l qu i noline (D9) was 
suspended i n a mixture of dioxan e (2 m l ) and 4 M hydroch l or i c acid (2 m l ) and stirred at 
5 80 °C for 1 h to form a homogeneous so l ut i on. The so l vents wore r e moved and the 
r e sidu e dissolved in methanol and passed down an SCX i on oxchango co l umn o l ut i ng 
w i th methano l . The product was r e cov e r e d by further o l ut i on with 15% 0.880 aqueous 
ammonia i n methanol. Tho solvents wore removed and residu e tr e ated with a solution of 
hydrogen chloride i n d i ethyl othor (1M). Th e solvents wore removed and th e r e sidue 
10 rocrysta lli sod from othanol to afford th e t i t l e compound (E1 4 ) (20 mg, 10%); 

Sh^G^ OD): 2.31 (2H, m), 3.45 (2H, m), 3.55 (2H, m), 3.7 4 ( 4 H, m), 7 AO (1H, d), 7.60 

7.70 (5H, m), 8.08 (2H, m), 8.04 (1H, d), 0.18 (1H, d); 

Mass Spectrum : C^H^NgOgS requires 367; found 368 (MH + )r 

15 Examp l e 15 

8 - ((S)-2 - Mothyl - piporazin - 1 - yl) - 3 - phony l su l fony l- qu i no li no hydrochlorid e (E15) 

(S) 3 Methy l A (3 phony l su l fonyl - qu i no l in - 8 - y l ) - p i poraz i no 1 carboxy l io ac i d tort buty l 
e st e r was prepar e d in accordanoo w i th tho procedure descr i bed i n Descript i on 7 (D7) by 
rep l ac i ng p i poraz i no 1 carboxy li c acid torf - buty l ester with (S) 3 - mothy l- p i perazino 1 
20 carboxy li c ac i d fort - buty l ester. Th i s mater i al was then treated to tho cond i t i ons 

d e scribed i n Examp l e 2 (A l ternat i ve Procedur e ) to afford tho t i t l e compound (E15); 
§h-(G& 30D): 0.02 (3H, d), 3.25 (1 H, m), 3. 4 3 (3H, m), 3.57 (2H, m), 4 .00 (1 H, br o), 7.6 4 
(2H, t), 7.71 (1H, t), 7.00 (1H, t), 7.08 (1H, d), 8.14 (3H, m), 0.38 (1H, c), 0.30 (1H, s); 
Mass spectrum: C^H^N^OgS requires 367; found 368 (MH% 

25 

Example [[46]] 3 

3-Phenylsulfonyl-8-piperazin-1-yl-quinoline [[(E46)]] (E3), (free base form of E2) 

A 100 ml three necked flask was charged with Pd 2 (dba) 3 (174 mg, 0.19 mmol, 0.03eq), 
8-lodo-3-phenylsulfonylquinoline (D6) (2.5g, 6.33 mmol), 1,1-bis- 
30 diphenylphosphenoferrocene (316 mg, 0.57 mmol), sodium tertbutoxide (851 mg, 8.86 
mmol, 1 .4eq) and piperazine (2.72g, 31 .6 mmol, 5eq). The flask was evacuated and 
filled with nitrogen 4 times then anhydrous 1,4-dioxane (17.5 ml, 7vol) was added. The 
mixture was stirred and heated to 40°C for 16 hrs. 

The dark solution was allowed to cool to room temperature, dichloromethane (12.5 ml) 
35 was added and the solution was washed with H 2 0 (12.5 ml). The aqueous wash was 
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extracted with dichloromethane and the combined organic layers were extracted with 5M 
HCI (2x12.5 ml). The combined aqueous layers were washed with (dichloromethane 2.5 
ml) then transferred to a conical flask, dichloromethane (12.5 ml) was added and the 
flask was cooled in an ice/water bath. 10M Aqueous sodium hydroxide (13 ml) was 
5 added whilst stirring, the mixture was then stirred at room temperature until all the solids 
were dissolved. The lower organic layer was removed and the aqueous layer was 
extracted with dichloromethane (7.5 ml), the combined organic layers were concentrated 
under reduce pressure to ~5 ml. Isooctane (2.5 ml) was added to the dark brown 
solution resulting in crystallisation, the mixture was stirred at room temp for 5 min then 
10 isooctane (22.5 ml) was added over 5 min. The mixture was aged at room temp for 1 V2 
hrs before being cooled in an ice/water bath for 30 min, the mixture was filtered and the 
cake washed with isooctane (5 ml). The cake was dried under reduced pressure to give 
the title compound rKE4«M1 (E3) : yield 1 .67g, 75%. 

8 H (CDCI3): 1.6 (1H, bs), 3.18 (4H, m), 3.34 (4H, m), 7.27 (1H, m), 7.49-7.60 (5H, m), 
15 8.01 (2H, dd), 8.75, (1H, d), 9.21 (1H, d). 

Examp le 17 

8 - ( 4 -Ethy l- p i porazin - 1 - y l ) - 3 - ph e nylsulfony l quino l ino hydroch l or i d e (E1 7) 

A suspens i on of 3 - phony l su l fony l- 8 - piporaz i n - 1 y l qu i nol i no (E16) (200 mg, 0.55 mmol) 
20 in e thano l (A ml) was troatod success i v e ly w i th ac e t i c acid (100^ 1 ), aooty l a l dohydo (100 
mg, 2.3 mmo l ) and rosin bound Ambor l yot cyanoborohydr i do ( - 3 mmo l /g, 0.5g). Tho 
mixture was st i rrod at ambiont tomporaturo for 18 hours thon f il torod and tho fi l trato 
absorbed onto an SCX cartridge. This was washed with e thanol thon olutod w i th a 
solution of 3% ammon i a in 7% aquoouc methano l . Th e so l ut i on was ovaporatod and 
25 the residue subject e d to purif i cation by f l ash chromatography on s il ica go l (o l ut i ng w i th 
d i oh l oromothano — m e thano l — a%-NH ?) to g i vo a so l ution of tho froo baso of tho t i tle 
compound, th i s was ovaporatod and troatod w i th 1 M HC I in othor thon crysta l l i sed from 
isopropanol to givo the tit le compound (E17) as a yol l ow so l id. 

MGPGfa ): 1 5 4 ( 3H » *)> 322 ( 2H > q). 3 - 27 3 - 01 ( 8H > m )> 723 7 - 7 0 (m, 6H), 8.03 (2H, d), 
30 8.80 (1H, s), 9.22 (1H, 0), 12.5 (1H, br.o); 

Mass Spectrum : C^H^NgQgS r e qu i res 381 ; found 382 (MH + )r 

Examp l es 18 22 (E1 8 22) 

Examples 18 22 wero pr e pared using tho method descr i bed for Examp l e 16 from tho 
35 appropr i at e subst i tuted 3 - arylsu l fonyl 8 iodoquinol i n e (derived from tho appropriate thiol, 
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tabu l ated bo l ow, uo i ng Gonora l Froooduroo 1 or 2) in plaoo of 3 - phenylsu l fony l- 8 - 
iodoqu i no li no (D6). 




Example 


Q 4 


General 
Procoduro 


Starting Thiol 




4S 


2-Me 


+ 


2 Mothyl bonzonothiol 


ouu 


4S 


2 OMo 


4- 


2 Mothoxy bonzonothiol 


OQA 


20 




4- 


4 Mothyl bonzonothiol 


3Q3 


24 


4-F 




4 Fluoro bonzonothiol 




22 




2 


2 trifluoromothyl- 
bonzonethiol 


423 



10 



Examp l es 23 - 31 (E23 - 31) 

Examp l es 23 31 woro proparod using tho mothod descr i bed for Example 1 (A l tornativo 
Proc e dure 3) from th e appropriat e subst i tut e d 3 - arylsu l fony l 8 i odoquino l ino (der i ved 
from the appropriat e th i ol, tabu l at e d b ol ow, using G e n e ral Procedures 1 or 2) i n p l aco of 
3 phony l sulfonyl 8 iodoqu i nol i no (D6). 



Examp le 



23 



24 



2-Me 



2-QMo 




G e neral 
Proc e dur e 



Starting Th i o l 



- Mothy l- b e nz e n e th i ol 



Methoxy bonzonothio l 



332 



333 
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26 


■ 1 IIIO 


4- 


4 Mothyl-benzonothiol 


OOP 


26 


4-F 


2 


4 Fluoro-bonzonothiol 


ooa 


27 


3-F 


2 


3 Fluoro bonzonothiol 


OQO 


28 


2-F- 


2 


2 Fluoro bonzonothiol 


OQfi 


29 


4-Gt 


2 


4 Chloro bonzenethiol 


40^ 
404 


20 


3-€J 


4 


3 Chloro bonzenethiol 


/i no 
404 


2+ 


2-GPg 


2 


2 Trifluoromothyl- 
bonzonothiol 


1 F UU 



Examples 32 4 0 (E32 -1 0) 

ExamploG 32 4 0 woro proparod us i ng th e m e thod described for Examp l e 13, using tho 
appropr i ate substituted 3 arylsu l fonyl 8 i odoquinol i no (der i ved from the appropriate thiol, 
tabu l ated below, us i ng Gen e ra l Proooduros 1 or 2) i n place of 3 phony l su l fony l- 8 - 
i odoqu i nolino (D6). 




Example 


Q* 


General 
Procedure 


Starting Thiol 


M ■ u + 
in iii 


22 


2-Me 


4- 


2 Methyl bonzenethiol 




22 


2 OMo 


4- 


2 Mothoxy bonzenethiol 


goo 


24 


A Mq 

"T 1 V 1 0 


1- 


1 Methyl bonzonothiol 


332 


25 


4-F- 


2 


4 Fluoro bonzonothiol 


335 


26 


3-F 


2 


3 Fluoro bonzonothiol 


335 


27 


2-F 


2 


2 Fluoro bonzonothiol 


qpfi 


28 


4-GJ 


2 


4 Chloro bonzonothiol 


402, 40-1 


29 


q pi 


4- 


3 Chloro bonzenethiol 


402, 40-1 


40 


2-GF* 


2 


2 Trifluoromethyl- 
bonzonothiol 


/IOC 
1 \J\J 



-42 - 



P33024 



MARKED-UP SPECIFICATION 



Examples 41 1 1 (E11 - 11) 

Examp l es 44-44 wore proparod us i ng the methods described for Examp l e 16 or 15 
us i ng the tabulated aminos i n p l ace of p i perazino or 2 (S) mothy l piporaz i n e , 
respect i v e ly. 




Exampl e 



Ana l ogous 
Proc e dur e 



Amin e 



41 



Examp le 15 



BOC 



3gQ 



42 



43 



44 



Me*. 



Example 16 



raoemio 



H 



T 



Me \\ 



Examp l e 16 



Me- 
Me h 



4 



Examp le 16 



332 



QQO 
vUi- 



on /l 



Examples 4 6 -4 9 (E 1 5- 4 9) 

Examples 4 5 -4 9 w e re proparod us i ng the mothod dosoribod for Example 17 ut i l i sing the 
am i nos tabu l ated be l ow, and carbonyl compounds tabulated be l ow in p l ac e of 
aoota l d e hyd e . 
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H 




acetone 


one 


46 


iQj i 
1 1—* L4 


H 


€2 


iGobutyraldohydo 




47 


dimothylpropyl 


J4 


E2 


2,2 dimothylpropionaldohydo 


424 


48 


Mo 


(R) Mo 


E42 


37% formaldehydo in aq. 
Methanol 


OQO 

wvt 


49 


Mo 


(S) Mo 


E43 


37% formaldohydo in aq. 
Methanol 


OQO 



Example 50 

3 - Ph e ny l sulfony l 8 - ({1S, 4S\ 2,5 - diazab i cyc l ohoptan - 2 - yl) quino li no hydroch l or i do 
5 (E50) 

3 su l fonyl 8 iodo quino l ine (D6) (200mg, 0. 4 8mMol), (1S.4S) 2,5-d i aza - 
bioyo l o[2.2.1]hoptano-2 - oarboxyl i o acid tort butyl ostor (95mg, 0. 4 8 mmol), sodium 
*butox i d e (65mg, 0.68 mmol), d i- pa l ladium totrak i s (dibonzy l idono acetone) (88mg, 0.1 
mmo l ) and 1 ,1 ' diphony l phosph i no forrooono (1 61 mg, 0.3mMo l ) woro suspended i n 

10 degass e d dry d i oxan (2m l ). Tho mixture was st i rred under argon at 4 0°C for 16 hours. 
The solvent was removed and the residue was pur i fi e d by chromatography on si li ca 
us i ng 30% othy l acetate i n hoxano to afford (1 S, 4 S) 5 (3 - benz e n e sulfony l- qu i no li n 8 y l ) - 
2,5 - d i aza - bicyo l o[2.2.1]hoptano 2 oarboxylio ac i d tort buty l ostor i n 70% yield. This 
mater i al (160mg) was treated w i th 4 M hydrochloric ac i d (1 m l ) and d i oxan (1 ml) w i th 

15 stirring at 80°C for 30 m i ns. Tho so l vent was removed to afford tho t i t l o compound (E50) 
as a yel l ow so li d; 

5H MoOD d 4 ) 1.06 (1H, d), 2.16 (1H, d), 3.37 (2H, m), 3.60 (1H, m), 4.17 (1H, m), 4.41 
(1H, s), 5.17 (1H, c), 7.06 (1H, dd) 7.53 7.98 (4H, m), 8.08 (1H, m), 8.88 (1H, d), 9.08 
(1 H, d), 0.00 (1 H, d), 0.55 (1 H, br,c); 
20 Found [M 1 1f 366 (C^H^HA^ 

Example 54- 4 

Crystallisation of 3-phenylsulfonyl-8-piperazin-1-yl-quinoline (Form I) 

3-Phenylsulfonyl-8-piperazin-1-yl-quinoline [[ (E16) ]] E3 (0.1 g) was dissolved in ethyl 
25 acetate (1 .7ml) with warming. On cooling the product crystallised as needles. Solvent 
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was allowed to evaporate to afford the title compound in quantitative recovery. Melting 
point 1 58°C. 

Characterising data recorded for [[ Example 51 ]] Form I : 
5 The infrared spectrum of the solid product was recorded using a Nicolet Avatar 360 FT- 
IR spectrometer fitted with a universal ATR accessory. The FT-IR spectrum (Figure 1) 
shows bands at: 2945, 2819, 1606, 1590, 1566, 1487, 1469, 1447, 1380, 1323, 1283, 
1247, 1164, 1138, 1126, 1107, 1095, 1083, 1056, 1026, 997, 964, 949, 919, 906, 879, 
859, 824, 785, 761 , 723, 705 cm" 1 

10 

The FT-Raman spectrum was acquired using a ThermNicolet 960 E.S.P. spectrometer. 
Excitation at 1064 nm was provided by a Nd:YV0 4 laser with a power of 400 mW at the 
sample position. 1200 scans were recorded at 4 cm" 1 resolution. The FT-Raman 
spectrum (Figure 2) shows bands at 215, 252, 293, 304, 315, 338, 556, 705, 858, 997, 
15 1025, 1098, 1154, 1363, 1382, 1397, 1566, 1584, 1 606 and 3059 cm" 1 . 

The X-Ray Powder Diffractogram pattern of the product (Figure 3) was recorded using 
the following acquisition conditions: Unground material was packed into top-filled Si 
cups. Powder patterns were obtained using a Bruker D8 Advance X-Ray powder 

20 diffractometer configured with a Cu anode (40 kV, 40 mA), variable divergence slit, 
primary and secondary Soller slits, and a position sensitive detector. Data were 
acquired over the range 2 - 40 degrees 2-theta using a step size of 0.0145 degrees 2- 
theta (1 s per step). Samples were rotated during data collection. Characteristic 20 
XRPD angles are 6.84, 8.61, 10.47, 13.01, 15.11, 15.50, 16.24, 16.63, 17.20, 18.00, 

25 1 9.65, 21 .07, 21 .66, 22.20, 22.62, 23.99, 25.61 , 26.1 2, 26.76, 27.96, 28.86, 29.64, 
30.26, 30.85, 31.31 , 32.60, 33.08, 33.70, 34.35, 35.65, 36.85, 38.05 and 38.46°. 

Example 52 5 

Crystallisation of 3-phenylsulfonyl-8-piperazin-1-yl-quinoline (Form II) 

30 3-Phenylsulfonyl-8-piperazin-1 -yl-quinoline [[£E4S>]] E3 (0.5g) was dissolved in 

isopropanol (5ml) with warming. The solution was allowed to cool to ambient then 
stirred overnight before cooling in an ice-water bath for 15 min. The product was 
collected by filtration, and dried in vacuo at 50°C to give the title compound, 371 mg, 
74%. Melting point 164°C. 

35 
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Characterising data recorded for Example 52 5 

The infrared spectrum was recorded using a Nicolet Avatar 360 FT-IR spectrometer 
fitted with a universal ATR accessory. The FT-IR spectrum (Figure 4) shows bands at: 
3335, 2939, 2812, 1585, 1564, 1485, 1470, 1443, 1382, 1361, 1322, 1310, 1250, 1232, 
5 1 1 79, 1 1 58, 1 1 29, 1 1 07, 1 093, 1 061 , 1 022, 1 000, 950, 91 4, 862, 81 3, 774, 760, 727 cm" 
1 

jhe FT-Raman spectrum of a sample in a glass tube was acquired using a 
ThermNicolet 960 E.S.P. spectrometer. Excitation at 1064 nm was provided by a 
10 Nd:YV0 4 laser with a power of 400 mW at the sample position. 1200 scans were 

recorded at 4 cm" 1 resolution. The FT-Raman spectrum (Figure 5) shows bands at 216, 
252, 288, 617, 701 , 726, 863, 1000, 1026, 1078, 1153, 1197, 1339, 1360, 1381, 1396, 
1445, 1564, 1584, and 3052 cm' 1 . 

The X-Ray Powder Diff ractogram pattern (Figure 6) was recorded using the following 
15 acquisition conditions: Unground material was packed into top-filled Si cups. Powder 
patterns were obtained using a Bruker D8 Advance X-Ray powder diffractometer 
configured with a Cu anode (40 kV, 40 mA), variable divergence slit, primary and 
secondary Soller slits, and a position sensitive detector. Data were acquired over the 
range 2 - 40 degrees 2-theta using a step size of 0.0145 degrees 2-theta (1 s per step). 
20 The sample was rotated during data collection. Characteristic 29 XRPD angles are 

9.30, 9.95, 10.99, 13.40, 14.63, 15.03, 16.04, 16.47, 17.93, 18.19, 18.73, 19.17, 20.69, 
21.49, 22.12, 23.55, 24.59, 25.27, 27.03, 28.22, 28.61, 29.48, 29.81 , 30.70, 32.05, 
33.32, 33.95, 34.39, 34.90, 35.77, 36.25, 36.80, 37.60, 38.19, 38.70 and 39.26°. 

25 Pharmacological data 

Compounds can be tested following the procedures outlined in WO98/27081 . 
The compounds of Examples E1 E1 4 , E16 10 and EAA 50 E1-E3 were tested and 
showed good affinity for the 5-HT 6 receptor, having pKi values > 8.0 at human cloned 5- 
HT 6 receptors. The compounds of e xamples E15 and EA^ 43 woro aloo toctod and 

30 ohowod good aff i nity for tho 5 - HTs roooptor, having pK i va l ues > 7.5 at human c l onod 5 
HT 6 rocoptors. 

Briof Doccription of tho Drawings 

F i gure 1 shows tho I nfrarod spectrum obtained for 3 - phony l su l fonyl 8 p i poraz i n 1 y l 
35 qu i no li no (Form I). 
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F i gure 2 chows tho Raman cpoctrum obta i nod for 3 phony l su l fony l 8 piporaz i n 1 y l- 
quinol i no (Form I ). 

5 F i gure 3 showc tho X Ray Powdor Diffraotogram obta i nod for 3 phony l su l fony l- 8 - 
p i poraz i n 1 yl quino l in e (Form I ). 

F i gure A showc tho I nfrared spectrum obta i nod for 3 phony l sulfony l 8 piporaz i n 1 y l 
quino li no (Form II ). 

10 

F i guro 5 shows tho Raman spectrum obtainod for 3 phonylsu l fony l 8 p i poraz i n - 1 - y l- 
qu i no l ino (Form II). 

Figuro 6 chows tho X Ray Powdor Diffractogram obtainod for 3 - ph e nylcu l fony l- 8 - 
15 piporaz i n 1 yl qu i nol i no (Form II ). 
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